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ABSTRACT
Evaluating the conservation status of threatened species requires a sequential process of 1)
taxonomic classification, 2) distributional mapping, and 3) evaluation of species according to
criteria established by the IUCN Red List. Knowledge gaps in the first two phases of this process
have been termed the Linnaean and Wallacean Shortfalls, respectively. The Indonesian
archipelago is one of the most biologically diverse areas of the planet, as well as one of the most
threatened and poorly studied, and the Linnaean and Wallacean Shortfalls pose substantial
challenges for conservation in the region. Here I address each of the three stages of categorizing
threatened species through a series of case studies on birds in two regions of Indonesia: Java and
the Northern Moluccas.
The first chapter addresses an example of the Linnaean Shortfall; using behavioural and
vocal data, I provide insight on the taxonomic status of woodcock (genus: Scolopax) on Java.
The display and vocalizations of these birds confirm that they are a distinct biological species
and should be evaluated separately from woodcock in New Guinea. The second chapter focuses
on the Wallacean Shortfall, and clarifies avian distributions in three Javan montane areas and on
the North Moluccan island of Obi. On Obi, in particular, previous knowledge of bird distribution
is woefully incomplete; I report nine species of resident birds previously unknown on the island.
In the third and final section, I incorporate criteria from the IUCN Red List to re-evaluate the
conservation status of two species on Obi, Chattering Lory Lorius garrulus and Moluccan
Woodcock Scolopax rochussenii. One case results in good news for conservation; the Moluccan
Woodcock is more common than previously believed, tolerates human habitat modification, and
should be ‘down-listed’ from Endangered to Vulnerable. The other is not; Chattering Lory is
heavily trapped for the parrot trade and without conservation action, may likely become locally
extinct. As such, it is more endangered than currently appreciated and should be considered
Endangered rather than Vulnerable.
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INTRODUCTION
The Indonesian archipelago encompasses one of the most biologically diverse and spectacular
regions on earth, and is home some of the highest levels of endemism and species diversity of
any country (Mittermeier et al. 2005). In terms of birds, the focus of this research thesis,
Indonesia ranks fourth worldwide in total species diversity with 1,615 species, and first in the
number of endemic species with 419 (BirdLife International 2014). By comparison, the next
highest country for avian endemism, Australia, has nearly 100 fewer endemic species (329).
Indonesia’s high levels of biodiversity and endemism stem in part from the biological transition
encompassed within the archipelago. To the west, species such as rhinos, elephants, orangutans,
and tigers highlight a distinctly South-East Asian fauna. To the east, cassowaries, birds-ofparadise, echidnas, and tree kangaroos form the components of the Australasian fauna. As the
English naturalist Alfred Russel Wallace noted, “South American and Africa, separated by the
Atlantic, do not differ so widely as Asia and Australia” (Wallace 1860:174), and subsequent
authors have described Wallace’s Line, which marks the eastern boundary of the South-East
Asian fauna in Indonesia, as ‘the most prominent and abrupt faunal transition in the world’
(Schulte et al. 2003, Lohman et al. 2011). It seems no coincidence that the informative
geography of the archipelago played an integral role in inspiring Wallace to develop his ideas on
evolution through natural selection and on the relationships between geological history and
animal distributions (Wallace 1869, 1876).
Juxtaposed with Indonesia’s biological diversity and endemism is a combination of
extreme conservation threat and a lack of basic scientific information regarding the status and
distribution of many species. Nearly 80% of Indonesia’s land area is contained within two
biodiversity “hotspots,” which have lost 85% and 92%, respectively, of their original forest cover
(Myers et al. 2000). This process shows signs of continuing and accelerating; Indonesia and
neighbouring Malaysia have the highest net increase in extinction risk for birds, mammals, and
amphibians for any region on earth (Hoffmann et al. 2010). For birds, in particular, 132
Indonesian species are globally threatened, the second highest total of any country, including 21
that are Critically Endangered (BirdLife International 2014). Despite this high conservation
significance, much of Indonesia’s biodiversity remains poorly studied. Wallacea, for example,
the biodiversity hotspot covering central Indonesia between Borneo and New Guinea, remains
"one of the ornithologically least studied and most unfamiliar regions on Earth" (Coates &
Bishop 1997:9), and Indonesia ranks first globally in the number of Data Deficient bird species
(Butchart & Bird 2010). To put this into context, Indonesia has 60% more Data Deficient species
than the entire continent of South America (BirdLife International 2014). Perhaps nowhere else
does the conservation axiom of ‘losing species before we even know they exist’ seem to ring so
true as in this great archipelago.
Effective conservation planning operates on a foundation of basic science, and in the case
of evaluating threatened species; this information can be categorized into three primary
components. The first is taxonomic, and involves classification of the species. Put simply,
conservation evaluations can only function with an understanding of what species exist in a
given area. Though appearing initially straightforward, this taxonomic challenge remains
overwhelming at a global level. Estimates for the total number of species on earth range vary by
an order of magnitude, with authors estimating anywhere from 2 to 100 million species (Costello
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et al. 2012) and best guesses placing the total at 5 ± 3 million species (Costello et al. 2013).
Currently, 1.5 million species are described meaning that, whatever the actual total, a huge
percentage of life remains unknown to science. In conservation, the lack of sufficient taxonomic
data has been termed the “Linnaean Shortfall” (Lomolino 2004, Whittaker et al. 2005). The
second component is geographic, understanding where species occur and how they are
distributed. Lack of available data in this regard has been referred to as the “Wallacean Shortfall”
(Lomolino 2004, Whittaker et al. 2005). An example of the Wallacean shortfall is highlighted by
the Atlas Florae Europaeae, a project begun in 1965 to map the distribution of all vascular plant
species in Europe. After a nearly 50-year effort, the Atlas has completed distribution data for one
quarter of Europe’s plant species (LUOMUS 2014). This is a highly impressive accomplishment,
but also serves to demonstrate the scale of the task of accurately determining species’
distributions. If mapping vascular plants on one of the smallest, best studied, and least diverse
continents may take centuries, imagine the timeline for mapping all vascular plants globally,
much less all species. Finally, once an organism has been classified and its distribution described,
it can be evaluated against the criteria of the Red List categories established by the International
Union of the Conservation of Nature (IUCN) in order to determine its conservation status. The
Red List categories incorporate data on the distribution, inferred population size, and rate of
population decline of species, in order to predict their risk of extinction, categorize threatened
species as Critically Endangered, Endangered, or Vulnerable and, in doing so, prioritize species
for conservation action (IUCN 2012). This process forms a fundamental component of many
conservation activities with the IUCN Red List categories frequently determining the distribution
of conservation funding and investment (Rodrigues et al. 2006).
Birds are among the most well studied organisms in terms of taxonomy and distribution,
and several references treat all known species and provide broad-scale distribution maps (e.g. del
Hoyo et al. 2014, BirdLife International 2014). Nevertheless, the Linnaean and Wallacean
Shortfalls still impact many aspects of avian taxonomy and distribution, particularly in regions
such as Indonesia. In this research thesis, I address each of these three stages of conservation
science in the context of Indonesian birds in two different part of the archipelago: Java and the
Northern Moluccas. Java, home to over 140 million people, is one of the most densely populated
islands on earth and, with more than 50% of Indonesia’s population as well as the country’s
capital (Jakarta), represents the economic and political center of Indonesia. The Moluccas, in
contrast, are referred to as Indonesia’s ‘empty quarter,’ and the specific island where I conducted
research, Obi, is so remote as to be only accessible via a 15-hour ferry ride. Despite these
differences, both areas share similar challenges in terms basic conservation science, with avian
taxonomy often remaining unclear (the Linnaean Shortfall), distributions of species poorly
known (the Wallacean Shortfall), and few species having specific conservation plans in place.
My three chapters provide a vignette of the progression of taxonomic (Chapter 1), distributional
(Chapter 2), and Red List (Chapter 3) evaluation for birds in Indonesia.
Chapter 1 provides insight on the Linnaean Shortfall in Indonesia with respect to a
specific example, the species status of woodcock (genus: Scolopax) on Java. Specifically, it
addresses whether populations of woodcock occurring on Java and Sumatra are the same species
as those found in New Guinea. If the two are one species, they can be considered relatively
secure for the purposes of conservation planning: New Guinea remains of the most intact blocks
of forest on the planet and the bird is likely to be secure in the island’s extensive forested
2

mountains. In contrast, if they represent two species, then the populations on Java and Sumatra
are likely threatened. Though once heavily forested both of these islands have been devastated
by deforestation and the weight of a massive human population. My chapter contributes vocal
and behavioural data to indicate that the Javan birds are distinct.
Chapter 2 addresses the Wallacean Shortfall by summarizing distributional data for birds
on Javan mountains and on the North Moluccan island of Obi. On Obi in particular, I highlight
how little is known about the basic distribution of birds. Amazingly, nine resident land birds
were previously unrecorded on the island, and a total of 14 species are new records for the island.
Java is better known, not surprisingly given its dense population and longer history of scientific
study, but my research there still uncovers details of avian distribution that were previously
unpublished.
Finally, in Chapter 3, I address the problem of developing species-specific strategies.
Once there is an understanding of what species are present and where those species occur, then
specific recommendations for conservation strategies can be proposed. I divide Chapter 3 into
two parts, both set on Obi. The first, describes the conservation status of the Moluccan
Woodcock Scolopax rochussenii, and proves to be a positive story. This bird, previously
considered Endangered, is in fact widespread on the island, is not hunted by local people and
appears to be relatively tolerant of habitat disturbance. From a conservation perspective,
maintaining forest habitat in the lowlands and promoting agroforestry rather than clear-cutting
for logging should be sufficient to ensure its persistence. The second part is less positive. Obi’s
parrots, several of them highly restricted in their distribution and found on only a handful of
islands in the North Moluccas are being heavily trapped for the pet trade. Unless urgent
measures are taken to regulate and control this trade, it seems likely that species such as the
Chattering Lory Lorius garrulus may be trapped to extinction.
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CHAPTER 1:
A CASE STUDY IN INDONESIA’S LINNAEAN SHORTFALL
Vocalizations and display behaviour of Javan Woodcock Scolopax saturata support its
status as a distinct species*
Introduction
Woodcocks (genus: Scolopax) are well known for their distinctive and vocal roding displays.
These displays have been well-described for Eurasian Woodcock Scolopax rusticola (Cramp et
al. 1983), American Woodcock Scolopax minor (Keppie & Whiting 1994), New Guinea
Woodcock Scolopax rosenbergii (Mayr & Rand 1937), and, more recently, Bukidnon Woodcock
Scolopax bukidnonensis (Kennedy et al. 2001) and Moluccan Woodcock Scolopax rochussenii
(Cottee-Jones et al. 2013). Amami Woodcock Scolopax mira apparently does not conduct roding
displays (Brazil & Ikenaga 1987) and the display of Sulawesi Woodcock Scolopax celebensis
remains undocumented. The final species, Javan Woodcock Scolopax saturata, was described by
Bartels (1940), but this publication has since been overlooked and modern descriptions of the
vocalizations and display of Javan Woodcock are lacking.
Javan Woodcock is distributed in montane habitats in Java and Sumatra; on Java, it has
been recorded only in the west, specifically from Mts Salak, Gede-Pangrango, Papandayan,
Ciremai, Slamet and Tangkuban Perahu (Bartels 1940, MacKinnon & Phillipps 1993).
Ambiguity exists between published records of the woodcock’s vocalizations and behavior:
MacKinnon and Phillipps (1993) listed two vocalizations for woodcock on Java and Sumatra,
“fast, endlessly repeated, harsh cry do-do-do-do-do, also a singing krrr-krrr-krrr,” while Bartels
(1940), who collected 32 specimens of Javan Woodcock between 1902-1923, described one:
“Ooooooh-cherrr-doddoddoddoddod…” Recently published vocalizations are of a single,
repeated, nasal note (e.g. ML Audio 70472) apparently referable to the second vocal type
described by MacKinnon and Phillipps. Likewise, several reports describe the woodcock calling
while flying high over the forest at dusk (e.g. Andrew 1985) while Bartels (1940) described the
woodcock vocalizing while alighting and perched on a branch.
Vocal differentiation is an important component of speciation in birds and is often used in
the assessment of species status between allopatric populations (e.g. Remsen 2005; Tobias et al.
2010). In the case of Javan Woodcock, several authorities ‘lump’ Javan and New Guinea
Woodcock together into the same species, the Dusky or Rufous Woodcock (e.g. Clements 2007;
MacKinnon & Phillipps 1993; van Gils & Wiersma 1996), whereas others treat them as separate
species on the basis of subtle morphological differences and a substantial range disjunction
(Kennedy et al. 2001, followed by BirdLife International 2014; Dickinson & Remsen, 2013).
*

This chapter is currently in press as: Mittermeier, J.C., R.C. Burner, C.H. Oliveros, D.M.
Prawiradilaga, M. Irham, T. Haryoko & R.G. Moyle. In press. Vocalisation and display
behaviour of Javan Woodcock (Scolopax saturata) support its status as a distinct species.
Forktail. It is reprinted by permission of Brian Sykes, editor in chief, Oriental Bird Club (see
Appendix 2).
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Here the display behavior and vocalizations of Javan Woodcock are described and comments
made on their implications for taxonomy.
Display behaviour
From 19 to 26 September 2013, a single Javan Woodcock was observed displaying daily at dawn
and dusk at a camp situated at 1350 m asl along the southwest slope of Mt. Salak (Camp Bajuri
6.731°S 106.707°E), West Java. Habitat in the immediate vicinity of the camp was degraded
montane forest, consisting of second-growth mixed with high-canopy trees left by selective
logging. Recordings of the vocalizations made by JCM with a Marantz PMD661 digital recorder
and Sennheiser MKH70 microphone are archived at the Macaulay Library of Natural Sounds,
Ithaca, New York (ML Audio 181892-181896). Dawn displays began at 05h15, and dusk
displays at 17h50, with display times consistent throughout the duration of our fieldwork.
Relative to other bird species, this coincided with vocalization time for Salvadori’s Nightjar
Caprimulgus pulchellus and occurred when too dark for main chorus of diurnal passerine species
and too light for nocturnal species such as Javan Frogmouth Batrachostomus javensis.
During display the bird flew through the forest canopy to perch on a horizontal branch in
the upper levels of a mid-story tree ca. 10 m above the ground. After vocalizing one or two times
from a given perch (at intervals of 40 sec), the woodcock flew to another tree ca. 50 m away and
repeated the vocalization. The bird was consistent in its choice of perch and flight path. On all
eight mornings of our study, the woodcock flew through the same gap between trees before
calling from its selected perch site. A different, nearby tree and perch were used during both of
the two observed evening displays.
Vocalizations
The woodcock was only observed vocalizing while perched. This song consisted of a loud threepart vocalization beginning with a short, low growl “grrrr” (1.2 sec), followed by an explosive
sneeze “churrr!” (0.5 sec), and drawn-out staccato grunt “do-do-do-do-do-do-do-do” (7 sec).
Analysis of sonograms (Figure 1) indicates that the first motif is composed of a 3-part harmonic
with sound bands at 0.35 kHz, 0.7 kHz, and 1.0 kHz, while the second is higher and descending
(3.3kHz to 2.5kHz), and the third motif consists of fast bursts of 6 notes at a rate of 1 note/0.005s,
followed by a pause of about 0.02 sec, then 2 notes at the same rate followed by another pause of
0.02 sec on a repeating cycle. These notes are audible to the human ear at a rate of around 23
notes/sec and have minimum and maximum frequencies of 0.08 and 2 kHz with the peak
frequency occurring at 0.8 kHz.
Discussion
Display behavior in Javan Woodcock is similar to other woodcock species in its timing relative
to other bird species and in the consistency with which it conducts dawn and dusk displays. The
use of a tree perch to sing, rather than calling in flight is apparently unique amongst known
woodcock displays and our observations concur with the descriptions made by Bartels (1940) in
contrast with those of subsequent observers. In terms of vocalizations, our observations also
support with those published by Bartels (1940) and add further details to MacKinnon and
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Figure 1. Spectrogram of the display song of Javan Woodcock Scolopax saturata recorded
during the dusk display at Mt. Salak, West Java, 23 September 2013. Spectogram produced using
RavenLite software (Cornell University, Ithaca, NY); original recording archived at the
Macaulay Library of Natural Sounds (ML Audio 181893).
Phillipps’ (1993) description of the do-do-do-do vocalization. The existence of both a lower
‘grunt’ vocalization and a higher-pitched call is similar to other woodcock species, specifically
Eurasian, Bukidnon, and New Guinea woodcocks (Kennedy et al. 2001). It is noteworthy,
however, that the high-pitched krrrr call was not recorded during our fieldwork, and existing
recordings of the krrrr do not include the do-do-do vocalizations. These two vocal types could
serve different functions or be used at different times of year; alternatively, the krrrr vocalization
might not be made by the woodcock at all, a possibility supported by the fact that it was not
described by Bartels despite his long experience with the species.
Kennedy et al. (2001) provided a description and sonograms of the vocalizations of
Eurasian, Bukidnon, and New Guinea woodcocks, and our recordings offer the opportunity to
compare analogous vocalizations from Java. Similar to these three species, Javan Woodcock has
a low-pitched grunt phase with a main energy at ca. 1 kHz and a banded pattern composed of
simple, rapidly repeated elements. However, substantial differences in the song are apparent.
Relative to the song of New Guinea Woodcock, notable difference are: a) the three-part structure
of the Javan song (New Guinea Woodcock only shows two distinct motifs), b) the presence of
the introductory harmonic, c) the repetition without pauses and the overall longer duration (5–7
sec vs. 0.2 sec) of the rapidly repeating third motif, and d) the lack of gaps between each of the
three motifs. Although limited sample size restricts the potential for statistical comparison, the
vocalizations are clearly distinct and fully diagnosable. Additionally, one recording available for
this taxon from Sumatra (www.xeno-canto.com XC#56931) shows the same three motifs, of
similar length and speed, as the Javan recordings. The substantial vocal differences between the
song of Javan and New Guinea Woodcock, as well as the previously noted plumage differences
(Kennedy et al. 2001) support the conclusion that the Javan and New Guinea Woodcock are best
treated as separate species.
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CHAPTER 2:
A CASE STUDY IN INDONESIA’S WALLACEAN SHORTFALL
A survey of the avifauna of Obi Island, North Moluccas, Indonesia*
Introduction
Located at the intersection of two major biogeographical regions, Wallacea is exceptional for its
diversity of species, its conservation significance, and the opportunity it offers to study evolution
and speciation. Wallace’s Line, marking the western boundary of Wallacea, is ‘the most
prominent and well-studied biogeographic division in the world’ (Schulte et al. 2003) and the
region is well-known for the inspiration it provided Alfred Russel Wallace in developing his
ideas on evolution by natural selection. Despite this, Wallacean birds remain surprisingly poorly
known, and often basic distributional and life history information remain lacking. In this context,
continued field surveys are a priority for biological research and conservation in the region.
Obi is the seventh largest island in the Moluccas (ca. 2,500 km2), and is mountainous
with peaks reaching 1,611 m. Its avifauna is primarily Australasian in origin. Just east of Obi,
Lydekker’s Line marks the edge of the Sahul shelf and the eastern boundary of Wallacea; to the
west, Weber’s Line delimits primarily Oriental from Australasian faunal influences (Mayr 1944,
Kreft & Jetz 2010). As is typical of oceanic islands in general, the avifauna of Obi is depauperate
(125 species recorded prior to our visit (White & Bruce 1986, Coates & Bishop 1997)), but rich
in endemism. Obi is home to 19 endemic taxa including one endemic species, the Carunculated
Fruit Dove Ptilinopus granulifrons. This contributes to the island's conservation significance,
and it is one of 25 Important Bird Areas in Wallacea (Birdlife International 2013a) and part of
the Northern Maluku Endemic Bird Area (BirdLife International 2013b).
Even by Wallacean standards Obi has received little ornithological attention. Wallace, for
example, never visited Obi despite spending considerable time on neighbouring islands (Wallace
1869). Ornithological collections on Obi were first made by H. A. Bernstein in the early 1860s,
with subsequent visits by F. H. H. Guillemard (1883), W. Doherty (1897), ‘Mr. Lucas of
Brussels’ (1898), J. Waterstradt (1902), W. Goodfellow (1907), A. M. R. Wegner (1953), and
most recently R. Tatu and Y. Momou in 1982−1983 (Hartert 1903, Jany 1955, White & Bruce
1986, P. M. Taylor pers. comm.). Recent records from the island consist of observations made by
M. D. Linsley in 1989 (Linsley 1995), F. R. Lambert in 1992 (Lambert 1994), H. Bashari in
2010 (Bashari 2011), and M. Thibault in 2010 (Thibault et al. 2013). We visited Obi from 5 July
to 27 August 2012 to conduct bird surveys in five areas around the island. New and interesting
observations resulting from this fieldwork are reported and discussed here.

*

This chapter previously appeared as: Mittermeier, J.C., H.E.W. Cottee-Jones, E.C. Purba, N.M.
Ashuri, E. Hesdianti & J. Supriatna. (2013) A survey of the avifauna of Obi island, North
Moluccas, Indonesia. Forktail 29: 128-137. It is reprinted by permission of Brian Sykes, editor in
chief, Oriental Bird Club (see Appendix 2).
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Study area
Similar to other islands in the Moluccas, Obi is primarily covered in humid evergreen forest with
common forest trees including Canarium balsamiferum (Burseraceae), and the dipterocarps
Shorea spp., Anisoptera thurifera, Hopea spp. and Vatica rassak (Marsden 1998, Telagabakti
Persada logging records July 2012). Other habitats of ornithological significance on the island
are coastal mangroves, scattered swamp-forests, and montane forest in the highland interior.
In the Moluccas, south-east trade winds prevail in July and August. During our visit,
weather in north Obi (Jikotamo, Cabang Kiri River) was clear and sunny with predictable heavy
downpours in the early afternoon. On the west coast (Danau Sagu, Kawasi) it was hot and dry
with little to no rainfall, and in the south (Tanjung Rijang, montane areas north of Fluk) heavy
rain was frequent, often beginning before dawn and continuing all day. Data collected by
Bambang Setiawan in the southern highlands indicated rain or drizzle every day from 1 July to 4
August, with a total July rainfall of 792 mm.
Historically, Obi was inhabited intermittently with human settlement restricted to a few
sites along the coast. Guillemard (1886) noted the island uninhabited in 1883, but stated that ‘it is
said that years ago there were many people living on the island, but pirates caused its desertion,’
and Stibbe (1919) commented that ‘permanent settlements [on Obi] are only found at Lawui
river mouth (north coast) and at Akeklamo (south-west coast).’ Recently, however, human
activity has transformed Obi. Coconut plantations cover many lowland areas, with clove and
nutmeg groves on the lower hills, and logging has been extensive. We were unable to find
primary lowland forest during our visit, and a logging company manager we interviewed doubted
that any such forest remains on the island. In the highlands, selective logging was evident up to
1,100 m. Most recently, nickel ore deposits in the ultrabasic soils of west and south Obi have
brought in large-scale mining operations. These remove all native vegetation and topsoil, and
have already caused serious degradation to the area around Kawasi.
Methods
We visited five areas on Obi, surveying two to four sites in each area (Figure 2, Table 1).
Opportunistic observations were made by JCM and EC-J at all locations (total 630 hours),
usually beginning just before dawn and continuing until after dark, and sound recordings were
made with a Marantz PMD661 digital recorder and Sennheiser MKH70 microphone or
Sennheiser MKH20 and MKH30 MS Stereo Pair (recordings archived at the Macaulay Library,
Cornell University). Point-counts were conducted near the Cabang−Sumbali river confluence, at
Plasma Nutfah, in the montane forest north of Fluk, and in the nickel mining area near Danau
Sagu. While these contributed to the overall survey effort at these sites, insufficient data was
obtained to do statistically significant analyses due to the difficult terrain and weather conditions.
Mist-netting was carried out in forest habitats at Plasma Nutfah and Tanjung Rijang (17 net
hours), in the montane forest north of Fluk (416 net hours) and near Danau Sagu (271 net hours).
Interviews with local people (n=46) were done in seven villages. Interviewees were shown
colour plates from Coates & Bishop (1997) and asked to indicate species they were familiar with,
and occasionally asked about specific species of interest. The interviews formed part of a more
extensive survey focused on assessing local knowledge of the Moluccan Woodcock (Cottee-
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Jones et al. 2013) and gathering information about parrot-keeping and trapping on Obi (CotteeJones et al. in prep).

Figure 2. Map of Obi island, Northern Moluccas, Indonesia, showing locations of sites surveyed.
Specific sites (see Table 1) are: 1) Jikotamo town, 2) Jikotamo−Sembiki Road, 3) Kampung
Buton plantations, 4) Cabang−Sumbali confluence, 5) Cabang Kuning, 6) base camp Rijang, 7)
Plasma Nutfah, 8) Danau Sagu lakeshore, 9) Kawasi town, 10) GPS mining camp, 11) ridge
camp, 12) old logging road, 13) summit area.

Results
A total of 109 bird species was recorded, including 14 new for the island (Appendix 1A). Nine
of the new records are resident landbirds: Red-breasted Pygmy Parrot Micropsitta bruijnii, Rednecked Crake Rallina tricolor, Bare-eyed Rail Gymnocrex plumbeiventris, White-browed Crake
Porzana cinerea, Drummer Rail Habroptila wallacii, Purple Swamphen Porphyrio porphyrio,
Little Black Cormorant Phalacrocorax sulcirostris, Mountain White-eye Zosterops montanus,
and Mountain Tailorbird Phyllergates cucullatus. The others were a seabird, Great Frigatebird
Fregata minor, and four migratory species: Common Greenshank Tringa nebularia, Wood
Sandpiper T. glareola, Australian Hobby Falco longipennis, and Intermediate Egret Mesophoyx
intermedia.
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Table 1. Localities surveyed on Obi Island, Northern Moluccas, Indonesia. 5 July—27 August 2012.

Specific site
Jikotamo vicinity
1. Jikotamo town

Coordinates

2. Jikotamo-Sembiki
Road
3. Kampung Buton
plantations
Cabang Kiri River
4. Cabang-Sumbali
confluence
5. Cabang Kuning
Tanjung Rijang
6. Base camp Rijang
7. Plasma Nutfah
Danau Sagu &
Kawasi
8. Lakeshore
9. Kawasi town
Montane area north
of Fluk
10. GPS mining
camp

1.344°S
127.655°E

Survey
dates

Description; habitat and altitude (m)
Large town & a principal port; coastline & village gardens (sea level).

1.357°S
127.670°E
1.346°S
127.644°E

6-8 July;
13, 20, 2627 Aug
6-8 July; 26
Aug
6-9 July; 13
Aug

1.398°S
127.649°E
1.378°S
127.659°E

10-13 July;
23-25 Aug
14-19, 2123 Aug

Cabang & Sumbali River confluence; lowland forest heavily logged in
late 1990s, open gravel river beds, clove & cacao orchards (35–50m).
Rice fields; wet rice paddies & swampy areas surrounded by flooded
forest, clove & cacao plantations (30–45m).

1.703°S
127.488°E
1.663°S
127.536°E

14-16, 1822 July
17-18 July

Logging camp by the Rijang River mouth; extensive, selectively logged
lowland forest, coconut plantations (sea level–100m).
Lowland primary forest fragment (300 ha) along steep-sided
gorge; designated as a seedbank. (110–300m).

1.512°S
127.447°E
1.547°S
127.413°E

8-11 Aug

Largest freshwater lake; reed fringed open water, narrow strip of swamp
forest, extensive dry savannah of the Kawasi nickel mine (160–350m).
Coastal town; coconut groves, freshwater swamp, extensive nickel
mining area (sea level).

1.651°S
127.714°E

23-24 July;
5-6 Aug

11-12 Aug

Road from Jikotamo to Sembiki; coastal mangroves, coconut
& clove plantations, secondary forest (sea level–35m).
Agricultural land south of one of the largest towns; coconut
plantations and open fields (sea level).

Small exploratory mining camp; logged forest on sandy soil (370–550
m).
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Table 1 continued.

Specific site
11. Ridge camp
12. Old logging road
13. Summit area
Coastal & marine
areas
Obi coastline

Coordinates
1.604°S
127.721°E
1.585°S
127.703°E
1.541°S
127.668°E

-

Survey
dates
26-28 July

Description; habitat and altitude (m)
Steep forest ridge: montane primary forest (850–950 m).

28 July-4
Aug
2-3 Aug

Abandoned highland logging road; montane primary forest,
secondary growth along overgrown road (1,050–1,150m).
Ridgelines near the highest elevations in Obi’s interior: montane
primary forest (1,200–1,550m).

5, 13, 23
July; 7, 13,
20, 28 Aug

Coastal boat trips between Fluk & Sembiki; beaches, inshore marine
areas (sea level).
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Species richness observed at each location varied from 42 to 78 species with the four
lowland locations showing higher richness (mean=65.5 species) than the one highland
location (42 species). In the lowlands, diversity was increased by migratory species (6−8
migrants were recorded at each lowland site, while none were found in the highlands). Even
subtracting these, however, resident landbird diversity was greater in lowlands (mean=57.75)
than highlands. The highest overall species diversity was in logged forest with subsistence
orchards along the Cabang Kiri River (n=74), and in selectively logged forest at Tanjung
Rijang (n=69). At lowland sites the number of species recorded correlated to survey effort,
with the greatest number of species found where most time was spent.
Selected species accounts
Moluccan Cuckoo Cacomantis heinrichii—the taxonomy of Cacomantis cuckoos in the
Moluccas is poorly understood. The Moluccan Cuckoo has variously been classified as a
distinct species related to the Chestnut-breasted Cuckoo Cacomantis castaneiventris of New
Guinea (Stresemann 1931), a sister species or subspecies of the South-East Asian Rustybreasted Cuckoo Cacomantis sepulcralis (White & Bruce 1986), a subspecies of the
widespread Australasian Brush Cuckoo Cacomantis variolosus (e.g. Jany 1955), or an invalid
taxon that is simply a colour morph of the Brush Cuckoo C. v. infaustus (Payne 2005).
Stresemann (1931) diagnosed Moluccan Cuckoo as distinct from Brush Cuckoo on the basis
of size and plumage colour, whereas Payne (2005) reviewed specimens to find that ‘no
consistent difference is apparent in plumage colour between large and small birds, or in size
of the more rufous and grey birds, and the distribution of male wing lengths is not bimodal.’
Jany (1955) identified Moluccan Cuckoo-type birds on Obi and described them as an
endemic subspecies of Brush Cuckoo C. v. obiensis. Payne (2005), however, considered this
a synonym of C. v. infaustus. Coates & Bishop (1997) describe Moluccan Cuckoo as
confined to Halmahera and Bacan but note a vocalisation heard at 475 m on Obi by Lambert
in 1992 as ‘presumably either this species [Moluccan Cuckoo] or Brush Cuckoo.’
We found Cacomantis cuckoos to be widespread on Obi where there appeared to be
two, possibly three, distinct types that differed according to habitat preference, vocalisations,
extent of rusty colouration on the underparts and the presence of a yellow eye-ring. Our
observations suggest that at least two Cacomantis taxa occur on Obi: Moluccan Cuckoo,
synonymous with C. v. obiensis described by Jany (1955) and likely the species heard by
Lambert in 1992, as well as one, or possibly two (potentially resident and migratory),
subspecies of Brush Cuckoo (Figure 3). In contrast to Halmahera, where Moluccan Cuckoo is
reported to be uncommon in highland habitats (Coates & Bishop 1997, Tebbs et al 2008), this
species is widespread by sea level to 1,150+ m on Obi, and relatively common and tolerant of
moderate habitat disturbance. Further investigations into the taxonomy of this group are
clearly necessary.
Chattering Lory Lorius garrulus—Vulnerable. A distinctive yellow-backed subspecies
flavopalliatus is found only on Obi and neighbouring Bacan. It is a popular cage-bird,
believed to be declining due to trapping and habitat loss (BirdLife International 2013c). On
Obi, we found it locally common in the inaccessible montane forest north of Fluk and at
Tanjung Rijang, where the Telagabakti Persada logging company enforces a trapping ban.
Lories were seen from sea level to 1,100 m (and probably occurred higher), and around
Tanjung Rijang were frequently
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Figure 3. Two Cacomantis cuckoos found on Obi: A) Moluccan Cuckoo Cacomantis
heinrichi and B) Brush Cuckoo Cacomantis variolosus. Though similar in appearance these
species were found in different habitats; A in lowland swamp forest, dense secondary forest
and montane forest and B in open agricultural areas and coconut plantations; their
vocalisations were also distinctive. Sonagrams (using Raven Lite 1.0) show: C) a 50 second
segment of vocalisations after playback of the Moluccan Cuckoo and D) a 50 second segment
of vocalisations after playback of Brush Cuckoo (the calls were made by the birds shown
above).

found in both selectively logged and primary forest. In contrast, we did not find lories near
Jikotamo or on the Cabang Kiri River. In this area, parrot trappers from Kampung Buton
reported traveling inland beyond our study areas to catch lories in the mountains. On 13 July,
we met a trapper going upriver from the Cabang−Sumbali confluence at 06h00 and then
returning at 12h00 with three lories. Although trappers here claimed that the species had
always been restricted to inland areas, the fact that lories were common in similar habitat
near the coast at Tanjung Rijang suggest that the species has been extirpated near Jikotamo,
Kampung Buton and Laiwui. Lories were frequent pets in villages around Obi, and we
observed at least 40 individuals captured from the wild during our stay in Kampung Buton
and Jikotamo.
Red-breasted Pygmy Parrot Micropsitta bruijnii—In Wallacea, this inconspicuous
montane parrot was previously known only from Seram (ssp. pileata) and Buru (ssp.
buruensis). On 3 August a group of six Red-breasted Pygmy Parrots were seen in montane
primary forest between 1,350–1,550 m in central Obi. One was seen very well, perched in the
open for 2–3 minutes. It had emerald green upperparts and flanks, black spots on the wingcoverts, dull red underparts turning to orange on the undertail coverts, a diffuse blue-green
collar, creamy-white throat and cheeks and a whitish-brown cap offset by a grey-brown band
extending from the bill through eye and to the side of the neck. The colouration of the collar,
crown, cheeks and eye-line of this bird differ from descriptions and images of both pileata
and buruensis (Coates & Bishop 1997, Arndt & Persulessy 2010), and bruijnii from New
Guinea (Juniper & Parr 1998), and this population may represent an undescribed taxon
meriting conservation concern.
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Swiftlets Collocalia sp—Apart from the omnipresent Glossy Swiftlet Collocalia esculenta,
swiftlets in the north Moluccas are a field identification challenge because of the difficulty in
distinguishing between Uniform Swiftlet C. vanikorensis and the dark-rumped infuscata
subspecies of Moluccan Swiftlet C. infuscata. Lambert (1994) tentatively identified both
Uniform Swiftlet and the white-rumped ceramensis subspecies of Moluccan Swiftlet,
sometimes considered a distinct species, on Obi.
During our visit, dark-plumaged swiftlets were common and frequently seen in flocks
of up to several hundred birds flying high above the canopy. There appeared to be three
morphotypes: 1) blackish upperparts and grey underparts with a distinct white rump band; 2)
brown upperparts and underparts with no obvious rump band; 3) blackish upperparts and
blackish-brown underparts with a hint of a brown rump band. The first two plumage types
accord with observations made by Lambert and his identification of Moluccan Swiftlet
ceramensis and Uniform Swiftlet on Obi. The third type may simply be variation within
Uniform Swiftlet or potentially could be the dark-rumped infuscata subspecies of Moluccan
Swiftlet. The white-rumped Moluccan Swiftlets were the least common of the dark swiftlets
and usually seen in flocks of 10−30 either alone or mixed in larger flocks.
White-throated Pigeon Columba vitiensis—This species is known from all the nearby
island groups (White & Bruce 1986), but was not recorded on Obi until Thibault et al. (2013)
found it at 1,000 m in 2010. We observed a single individual flying along the forest edge at
Cabang Kuning (20 m). This suggests that it is rare on Obi across a wide altitudinal range.
Local parrot-trappers near Jikotamo were familiar with the species and reported that it fed on
the ground in the forest.
Scarlet-breasted Fruit Dove Ptilinopus bernsteini—Subspecies micrus (Jany 1955),
diagnosed principally due to its smaller size, is endemic to Obi. Lambert (1994) recorded it
between 180 and 600 m. We found it uncommon in lowland plantations in the Cabang Kiri
River area (35−50 m) and relatively common in montane forest north of Fluk (800−1,550 m)
where two males were mist–netted and measured on 27 July and 2 August. Wing
measurements (140 mm) were slightly above the known size range for micrus wing (128–139
mm).
Carunculated Fruit Dove Ptilinopus granulifrons—Endemic. Classified as Vulnerable
(BirdLife International 2013d), this species was not seen from 1992 until 2011 (Bashari
2011). We found it widespread but inconspicuous in secondary forest near Cabang−Sumbali
and in selectively logged forest near Tanjung Rijang. A single individual was also seen in
montane forest at 1,100 m. Carunculated Fruit Doves were usually observed feeding in
fruiting trees in groups of 2–10 individuals, where often the only indication of their presence
was a distinctive wing-flapping as they moved between branches. Although only one bird
was found in montane forest, given its inconspicuous behaviour it is likely inhabits a greater
elevational range than previously thought. These findings concur with the distribution and
habitat of the closely related Grey-headed Fruit Dove P. hyogaster on Halmahera (Gibbs et al.
2001). Although not listed for the island of Bisa (Gibbs et al. 2001), local people reported
Carunculated Fruit Dove there, and this and other outlying islands are worth investigating
further.
Cinnamon-bellied Imperial Pigeon Ducula basilica—The distinctive subspecies obiensis
(Hartert 1898) is endemic to Obi and may warrant recognition as a full species. We found it

4

fairly common in disturbed and selectively logged habitats throughout the lowlands, where it
appears to tolerate moderate habitat disturbance, and common in montane forest above 800 m.
Pied Imperial Pigeon Ducula bicolor—The taxonomy of this species in the Moluccas
remains poorly understood due to confusion between the status of D. bicolor and ‘D.
melanura’ (White & Bruce 1986, Coates & Bishop 1997, Gibbs et al. 2001). Coates &
Bishop (1997) listed melanura for Obi but Gibbs et al. (2001) concluded that melanura is
either a morph of bicolor or the result of genetic introgression between bicolor and
spilorrhoa of New Guinea. Birds observed on Obi showed some traits of melanura, including
a greenish-horn coloured bill and extensive black to the outer rectrices, but lacked black
markings on the undertail coverts. This mix of traits appears to support the conclusion of
Gibbs et al. (2001).
Red-necked Crake Rallina tricolor—In the Moluccas this species is previously known from
only Ambon and Tayandu (White & Bruce 1986, Taylor 1998). We found it to be common in
wet, closed canopy forest around Cabang Kuning (14–22 August), where substantial rainfall
had left pools of standing water in many areas of the forest, and uncommon along the
Jikotamo-Sambiki road (26 August). Birds vocalised frequently, particularly at dusk, and
responded strongly to playback. Elsewhere, Red-necked Crakes apparently migrate from
New Guinea to the Cape York Peninsula in the wet season (Taylor 1998), and records from
Ambon in June−July are also considered to be migrants from New Guinea (White & Bruce
1986). Given the lack of previous records, this species may be a seasonal visitor to Obi.
Bare-eyed Rail Gymnocrex plumbeiventris—In the Moluccas, this species occurs on
Halmahera, Bacan, and Morotai but has not previously been recorded on Obi. It is also found
on Misool and New Guinea (White & Bruce 1986, Taylor 1998). We found it uncommon in
swamp-forest surrounding the Cabang Kuning rice fields, where two were recorded on 18–19
and 22 August. It occurred in the same habitat as Red-necked Crake. Vocalizations included
steady gulping noises while foraging, and a loud barking call followed by a bizarre,
trumpeting woooo-wooot in response to playback (recordings at: macaulaylibrary.org).
White-browed Crake Porzana cinerea—This widespread species has been recorded in the
Moluccas from Kai, Ambon, Seram, Bacan and Halmahera (White & Bruce 1986, Coates &
Bishop 1997). It was heard and seen on 9 and 11 August in a dense reedbed on the south-west
edge of Danau Sagu, where Purple Swamphen was also observed, and one was flushed from
the wet rice-fields at Cabang Kuning on 16 August. Although its presence on Obi is not
surprising given its distribution, these are apparently the first records for the island.
Moluccan Bush-hen Amaurornis moluccana—First recorded on Obi by Lambert (1994),
one was also heard by Thibault in 2010 (Thibault et al. 2013). At lowland sites it was
relatively common, although inconspicuous. At least four pairs were found along a 2 km
stretch of river near Tanjung Rijang, and a minimum of three pairs was present in swampforest bordering the Cabang Kuning rice-fields. It was also found in secondary growth along
an old logging road in montane forest at 1,150 m.
Drummer Rail Habroptila wallacii—The Drummer (or Invisible) Rail was previously
believed to be endemic to Halmahera (White & Bruce 1986, Taylor 1998). We observed and
sound recorded two individuals in dense swamp-forest near Cabang Kuning on 17−18 August.
Local people were familiar with the species and reported frequently catching it in snares set
for scrubfowl. Six interviewees reported it in the Jikotamo−Kampung Buton area, one in
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Tanjung Rijang, and one in Wayloar. This suggests it is relatively widespread in the lowlands.
It is considered a delicacy on Halmahera (Taylor 1998, P. M. Taylor pers. comm.) and three
local people confirmed eating them although others stated that they released the rails from
snares because of their strange appearance. Two hunters described collecting eggs from a
nest on a palm stump about 0.5 m tall, a description that agrees with the record of a nest from
Halmahera (Bashari & van Balen 2011). Given that the Drummer Rail is believed to be
flightless (de Haan 1950, Taylor 1998), its presence on Obi is intriguing and warrants further
study.
Purple Swamphen Porphyrio porphyrio—White & Bruce (1986) describe this species as
‘very local’ in Wallacea—it occurs on most of the large islands (e.g. Sulawesi, Buru, Seram,
Halmahera), but is absent from smaller islands such as Bacan, Morotai, Misool and the Sulas
(White & Bruce 1986, Taylor 1998). Four Purple Swamphens were seen in dense reedbeds
on the south-west edge of Danau Sagu, the only large freshwater lake on Obi, on 9 and 11
August. Parrot-trappers and local people near Jikotamo and Kampung Buton were not
familiar with the species despite its large size and distinctive appearance and it may be very
localised or restricted to the marshes around Danau Sagu.
Moluccan Woodcock Scolopax rochussenii—Endangered (BirdLife International 2013e).
An enigmatic species, known only from Obi (fewer than 10 records) and one specimen
apparently collected on Bacan in 1902. It went unrecorded from 1982 until 2010 when
Thibault et al. (2013) observed it near Soligi and east of Jikotamo. The species was found to
be uncommon but widespread and conspicuous when displaying at dawn and dusk. Birds
were observed displaying over swamp-forest and along rivers and stream valleys from 151,150 m. The distribution and conservation status of this species are described by CotteeJones et al. (2013).
Migratory waders—A variety of shorebirds migrate through east Wallacea but in general
the region supports relatively low numbers of migrants and does not appear to be a major
wintering area (White 1975, Coates & Bishop 1997). Information on timing and distribution
of migrants is sparse. A flock of three Wood Sandpipers Tringa glareola was near Kawasi on
11 August and a single bird was on the rice-fields at Cabang Kuning from 18–22 August,
together with a single Common Greenshank Tringa nebularia. Both species are common
passage and wintering migrants in the Moluccas but not previously recorded on Obi (White
& Bruce 1986, Coates & Bishop 1997). Common Sandpiper Actitis hypoleucos was seen on
11 August at Danau Sagu and again on 13 August at Kampung Buton. Red-necked
Phalaropes Phalaropus lobatus were seen on 27 August, when over 40 were just off the coast
near Jikotamo and in the strait between Obi and Bacan, but were not observed on six boat
trips through the same area between 6 July and 20 August. Both are common wintering
species in the Moluccas, with several previous records from Obi.
Australian Hobby Falco longipennis—Non-breeding individuals of the nominate
subspecies occur in small numbers in the Moluccas and have been recorded on Ternate,
Ambon, and Seram (White & Bruce 1986). A single bird seen and photographed at dusk near
Kawasi on 11 August is apparently the first record for Obi.
Little Black Cormorant Phalacrocorax sulcirostris—Widespread in the Moluccas with
reports from Bacan, Halmahera, Buru, and Seram, amongst others (White & Bruce 1986). A
single individual flying over a river near the Cabang−Sumbali confluence on 11 July is the
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first record for Obi. In contrast, Little Pied Cormorant P. melanoleucos was relatively
common in freshwater habitats around Kawasi and Danau Sagu.
Intermediate Egret Mesophoyx intermedia—In Wallacea, a widespread but generally
uncommon non-breeding visitor from Australia (ssp plumifera) and the Palearctic (ssp
intermedia) (White & Bruce 1986). In the Moluccas it has been recorded widely including
Bacan, Buru, and Seram but not Obi. One was foraging in a wet, grassy field near the Cabang
Kuning rice-fields on 16 August. The black tip to the bill and the entirely black legs suggest
intermedia (White & Bruce 1986).
Frigatebirds Fregata sp—Both Lesser Fregata ariel and Great Frigatebird F. minor occur
throughout Wallacea (White & Bruce 1986, Coates & Bishop 1997). Lesser Frigatebird
appears to be more frequent around Obi and was reported by Linsley (1995). It was seen
three times during coastal boat journeys and flying over the shore at both Tanjung Rijang and
Kawasi. On 21 July, JCM observed two Great Frigatebirds soaring with six Lesser
Frigatebirds over the coast at Tanjung Rijang. Great Frigatebird has been reported from
Halmahera, Buru, Ambon, and Seram in the North Moluccas but not previously from Obi.
Slaty Monarch Myiagra galeata—This Moluccan endemic is common on Obi (Coates &
Bishop 1997) although information on its nesting behaviour is limited. A pair was nesting in
an isolated tree near Jikotamo on 7 July. The tree, roughly 15 m high, was in a cattle pasture
about 10 m from the forest edge. The nest was located on a fork in a branch about 12 m
above the ground in the sub-canopy. It consisted of a small woven cup approximately 5 cm in
diameter with sides built up about 5 cm high and was constructed of neatly woven plant
fibres mixed with bark and lichen. The male and female took turns on the nest and appeared
to be incubating.
Mountain White-eye Zosterops montanus—This species is found in montane habitats above
1,000 m on Seram, Bacan, Ternate (ssp obstinatus) and Buru (ssp montanus), but has not
previously been recorded on Obi. On 29 July, a dense flock of about 25 individuals was
feeding with ca. 10 Cream-throated White-eyes Z. atriceps along an old road-cut in montane
forest at 1,120 m. The Mountain White-eyes were obviously smaller, more compact and had
olive upperparts, head, flanks and undertail coverts, with a bright yellow throat and
underparts, conspicuous broken white eye-rings, dark irises, black legs and bill. On 1 August
a flock of about 50 Mountain White-eyes was feeding in the same trees and on 2 August two
flocks were seen at 1,100 m and a third flock at 930 m.
Cream-throated White-eye Zosterops atriceps—First discovered on Obi in 1992 by
Lambert (1994), who reported it uncommon between 220 and 700 m and described birds as
closely resembling nominate atriceps from Bacan, and subsequently seen in 2010 by Thibault
et al. (2013). We found Cream-throated White-eye to be common and conspicuous from
500−1,100 m in montane forest north of Fluk, but did not record it below 500 m. Elsewhere
this species occurs in lowlands below 700 m (White & Bruce 1986, Coates & Bishop 1997).
Mountain Tailorbird Phyllergates cuculatus—In Wallacea, previously recorded in montane
forest on Bacan (ssp batjanensis), Buru and Seram (dumasi), and Sulawesi (four subspecies).
White & Bruce (1986), however, found little difference between these taxa and questioned
their validity. We found Mountain Tailorbird in montane forest north of Fluk between 900
and 1,200 m on 27 July–4 August. It was common in patches of dense vegetation, often near
old landslides or treefalls.
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Island Leaf Warbler Phylloscopus poliocephalus—The subspecies waterstradti found on
Obi and Bacan was originally described as a distinct species by Hartert (1903). It was one of
the commonest species in forest from 500−1,550 m, where it was a frequent and vocal
member of mixed-species flocks.
Species not recorded.—Several species deserve mention because they were either a)
familiar to local people but not seen during our fieldwork, or b) reported or predicted in
earlier accounts but neither seen by us nor familiar to people we interviewed. The technique
of showing interviewees plates in a field guide has noted drawbacks (Diamond & Bishop
1999), but in some circumstances the results merit reporting. We found people to be
particularly knowledgeable about large and conspicuous birds, parrots, terrestrial birds caught
in snares, and nectarivores that visited the flowers of clove trees.
Species for which we received at least two independent local reports but did not
observe are: a large black eagle (presumably either Gurney’s Eagle Aquila gurneyi or Black
Eagle Ictinaetus malayensis), Buff-banded Rail Gallirallus philippensis, Barred Rail G.
torquatus, Common Koel Eudynamys scolopacea, and Sulawesi Myzomela Myzomela
chloroptera. The myzomela was first collected on Obi in 1982 by R. Tatu and Y. Momou
(White & Bruce 1986) and was observed in the highlands by Thibault et al. (2013). Clove
harvesters near Kampung Buton reported that cui merah (a red sunbird) occasionally visited
their trees.
Notable species not seen and unfamiliar to local people (even after specific
questioning) included: White Cockatoo Cacatua alba, Moluccan Scrubfowl Eulipoa wallacii,
Goliath Coucal Centropus goliath, Ivory-breasted Pitta Pitta maxima, Red-backed
Buttonquail Turnix maculosus, White-breasted Woodswallow Artamus leucorynchus, and
Long-billed Crow Corvus validus. All these have been listed for Obi in earlier accounts
(White & Bruce 1986, Coates & Bishop 1997) and are distinctive in appearance. Failure to
record them could be due to several factors, such as inaccurate historical records, vagrancy,
or even local extinction, and their status on Obi warrants further investigation.
In the case of White Cockatoo, there has been confusion as to whether the species was
once native (White & Bruce 1986) and has been extirpated, or only occurred on Obi as an
escaped population (Lambert 1994). Most parrot-trappers were familiar with White Cockatoo,
but identified it as being from Bacan. Villagers in Air Mangga Indah in north Obi, however,
reported several white cockatoos living in the nearby hills. These observations support
Lambert’s suggestion that the species is not native but may occur as small populations of
escaped birds near human habitations.
Discussion
The discovery of 14 new species for Obi is comparable to recent findings on other Wallacean
islands (e.g. Trainor 2002, Rheindt et al. 2010, Trainor et al. 2012) and re-emphasises the
need for on-going fieldwork in the region. An indicative example of this knowledge gap is
provided by the Rallidae on Obi. Prior to our fieldwork, the family was known on the island
from a single records Moluccan Bush-hen (Lambert 1994, Thibault et al. 2013). We recorded
the bush-hen and an additional five species, while local hunters reported up to four further
species beyond that. Clearly Obi is not depauperate in Rallidae, as might have been
concluded, but rails are in fact one of the island’s most diverse bird families. Obi, despite its
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relatively small size, hosts rail diversity comparable to larger Moluccan islands such as Buru
(eight species), Seram (seven), and Halmahera (seven) (Coates & Bishop 1997).
Nine of the new records are resident breeding species and are of particular
significance in understanding the island’s ecology and biogeographical relationships. From a
distributional standpoint, five of these species occur on islands both north (Halmahera,
Bacan) and south (Seram, Buru) of Obi, and consequently their presence is unsurprising. As
Coates & Bishop (1997) point out, however, ‘one of the more striking features of Moluccan
birds is the seemingly haphazard occurrence of certain families and species’; therefore,
confirming whether apparent range disjunctions are real or a sampling artefact is essential.
Obi has been grouped with Halmahera, Bacan, and Morotai in a North Moluccan
biogeographical unit (White & Bruce 1986, Carstensen & Olesen 2009) and it is therefore
tempting to conclude that Obi’s avifauna is a subset of that of Halmahera. The remaining four
additions to the Obi list include two species that appear to support a connection with
Halmahera (Drummer Rail, Bare-eyed Rail) and two that are apparently absent from
Halmahera with their closest known populations to the south (Red-breasted Pygmy Parrot) or
to the east (Red-necked Crake).
Elevational turnover—The difference between montane and lowland bird communities in
Melanesia (e.g. Mayr & Diamond 1976), and Wallacea (e.g. Poulsen & Lambert 2000) has
been of long-standing scientific interest, and we report the altitudinal range of each species
observed on Obi (Appendix). In Wallacea, as in neighbouring Melanesia, the altitudinal range
of a species may vary from island to island (Mayr & Diamond 1976, Arndt & Persulessy
2010), and in several cases our observations extend the known range for species on Obi.
Many species recorded up to 1,150 m are probably found higher, as survey time above this
elevation was limited.
Seven species were found to be common in the highlands, but were not seen in the
lowlands, and 25 species seen frequently in the lowlands were not observed in the highlands.
The birds restricted to the highlands forests include three species seen down to 300−500 m
and four only found in the higher forests above 850 m (see Appendix). This may partly be
due sampling deficiencies, but it is clear that avian communities on Obi change substantially
with increasing elevation. This contrasts with Halmahera where the lack of a distinct montane
bird community has been attributed to the limited and fragmented nature of forest cover at
higher altitudes (Poulsen & Lambert 2000).
Conservation implications—While a nature reserve has been proposed in the central
highlands of Obi (MacKinnon & Artha 1981), it remains unclear whether this reserve has
been officially gazetted and where exactly it is located. Most people we questioned on Obi
seemed unaware of a reserve, and in practice, logging appears to be on-going or to have taken
place in most parts of the island including the central highlands.
Four aspects of our results are of noteworthy from a conservation perspective:
1) as elsewhere in the Moluccas, highland and lowland bird communities on Obi
differ substantially and conservation programmes must take account of habitats at all
elevations across the island. Some endemic taxa are rare or absent from the lowlands (e.g.
Scarlet-breasted Fruit Dove, Pale Cicadabird Coracina ceramensis hoogerwerfei, Island
Flycatcher Eumyias panayensis obiensis) whereas others are rare or absent from the
highlands (e.g. Common Paradise-kingfisher Tanysiptera galatea obiensis, Slender-billed
Cicadabird Coracina tenuirostris obiense). The highlands hold the last significant area of
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intact primary forest on the island, but the small size of this forest and logging operations up
to 1,100 m place it under threat.
2) many forest bird species on Obi seem to be resilient to moderate logging and
habitat change. Endemic taxa and species of conservation concern (Chattering Lory,
Carunculated Fruit Dove, Moluccan Woodcock) were observed on many occasions in
selectively logged forest. This suggests that these degraded forests should be incorporated
into conservation strategies on the island. Conservation measures may benefit from
considering existing local cultural values. Survival of forest and reedbeds around Danau Sagu,
for example, is primarily due to superstitions surrounding the lake.
3) the environmental impacts of nickel mining on Obi should be carefully evaluated
before new areas, particularly in the southern highlands, are exploited. Unregulated nickel
mining practises lead to a near total transformation of the landscape and dramatic changes in
the bird community. None of the three species of conservation concern, nor the endemic taxa
(with the exception of Drab Whistler Pachycephala griseonota johni and Northern Golden
Bulbul Alophoixus affinis lucasi), were observed in the nickel mining area near Kawasi.
4) parrot trapping on Obi continues on a significant scale for local and off-island sale
and may threaten the survival of some species, in particular Chattering Lory. We did not
observe any evidence of monitoring or regulation of the trade during our visit. Lambert
(1993) conducted an extensive study of the parrot trade in the North Moluccas and outlined
clear catch and export quotas for both Chattering Lory and Violet-necked Lory Eos squamata.
More recently, Crosby (2003) recommended that ‘zero quotas’ should remain in place for
Chattering Lory until a reliable system of management is developed. In the case of this
species, it seems possible that habitat destruction and trapping have extirpated the species
from parts of the island.
Future directions—It seems likely that additional species are still to be added to Obi’s bird
list. Surveys in different seasons and with a greater focus on the eastern part of the island
would be particularly worthwhile. From a taxonomic and biogeographic perspective, a top
priority should be the targeted collecting of scientific specimens for morphological and
molecular analyses. Several species we encountered may prove to be undescribed taxa or
require clarification in their taxonomic status. A solid understanding of the taxonomy and
biogeographical history of the birds on Obi will also help in setting conservation priorities.
From a conservation perspective, priorities include clarifying the status of the island’s
protected area, investigating the value of different types of human-modified habitats for birds,
addressing the restoration of habitats following nickel mining, and monitoring and
controlling the island’s parrot trade.
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An avifaunal survey of three Javan volcanoes (Salak, Slamet, and Ijen)*
Introduction
Situated along the southern boundary of South-East Asia’s Sunda shelf, the island of Java is
one of the most volcanically active areas on earth. Just south of the island, the northwardmoving Indian Ocean plate subducts below the rigid Sunda Shelf, the resulting friction
creating pockets of high-pressure molten rock that push to the surface forming volcanoes
(Whitten et al. 1996, Hall 2002). The effect is a series of high, isolated volcanic peaks that
run lengthwise along the island’s spine, 18 of which have summits over 2,000 m asl, each
isolated from its neighbours by low-lying valleys (Mees 1996, Whitten et al. 1996). This
geological context is critical to understanding the biogeography of Java’s montane
biodiversity and to informing its conservation.
Of particular interest to Javan biogeography is the transition between eastern and
western species across the island’s montane habitats. Moving west to east across Java,
rainfall is progressively diminished and more seasonal; western and central mountains
regularly receive more than 6,000 mm of rain annually with one ‘dry’ month per year,
whereas habitats on the north-eastern end of the island receive less than 1,500 mm of rain and
experience a pronounced dry season lasting for six months or more (Whitten et al. 1996). On
the basis of these environmental differences, western and eastern Java are classified as
separate ecoregions (Olson et al. 2001, WWF 2014). In the case of birds, the habitat
differences result in both wet forest species restricted to the western part of the island, and
taxonomic turnover along the length of the island. Mees (1996) provides a review of such
variation across Java at the species and subspecies level. The distributions of taxa are still
being clarified (Taufiqurrahman 2012), however, and the mechanisms and evolutionary
history underlying this turnover remain poorly understood. Here we describe ornithological
findings from three volcanic mountains spanning west, central, and east Java.
Rich volcanic soils have facilitated a long history of intensive agriculture on Java and
supported an extremely high human population (Whitten et al. 1996). Visiting the island in
1861 Alfred Russel Wallace remarked that Java is “probably the very finest and most
interesting tropical island in the world” (Wallace 1869). Today, however, less than 5% of the
original forest cover remains intact (WWF 2014) and the human population has climbed to
over 140 million, the same population as Russia in just 0.75% of the land area. The severe
threat of overpopulation and habitat destruction to Javan biodiversity heightens the need for
research on the distribution, taxonomy and conservation of Javan birds.
Modern museum-based research methods provide, among other things, critically
important information on the evolutionary history and taxonomy birds (Remsen 1995), and
these data are of fundamental significance in the setting of conservation priorities (e.g. May
1990, Mace 2004, Moritz & Potter 2013). In other parts of South-East Asia, recent molecular
phylogenetic studies have revealed unexpected bird diversity within islands (Moyle et al.
2005, Oliveros & Moyle 2010, Jonsson et al. 2010, Lim et al. 2011, Fabre et al. 2012), deep
genetic structure within species that requires the recognition of new species (Sheldon et al.
*
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(see Appendix 2).
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2009, Lohman et al. 2010, Moyle et al. 2011), and unexpected phylogenetic relationships that
mandate taxonomic changes in genera and families (Moyle & Marks 2006, Oliveros et al.
2012), and it is likely that many broadly distributed species in Java and the surrounding
region in fact comprise several species.
Methods
We conducted ornithological surveys in Java between 18 September–20 October 2013.
Fieldwork was done at Mt Salak (2,211 m) in West Java from 18–26 September 2013 (JCM,
CHO, MI & RGM), Mt Slamet (3,432 m) in Central Java from 13–20 October 2013 (JCM,
CHO & TH), and the Ijen highlands (high point at Mt Raung, 3,332 m) in East Java from 28
September–9 October 2013 (JCM, CHO & MI) (Figure 4). Habitat and elevation details for
each study locality are listed in Table 2. Bird specimens were collected using mist-nets (10–
25 12 m nets); depending on the numbers of individuals netted, nets were shifted every 3–6
days. At each site, nets were placed to sample the maximum range of accessible habitats and
elevations. Birds were photographed, and specimens prepared as study skins following
procedures designed to obtain maximum data (Remsen 1995). Muscle tissues were taken for
each specimen and preserved in ethanol for DNA extraction. Mist-netting effort at each
locality was supplemented by visual surveys in the early morning and occasionally also in the
late afternoon and evening. An approximate measure of relative abundances of species at
each site was calculated based on the number of individuals recorded per unit time in a given
habitat, and elevational ranges at which species were observed were recorded using a Garmin
60CSX GPS. Sound recordings made by JCM with a Marantz PMD661 digital recorder and
Sennheiser MKH70 microphone are archived at the Macaulay Library of Natural Sounds
(Ithaca, New York).

Figure 4. Map of Java, with black points indicating survey sites: (1) Mt Salak, (2) Mt Slamet,
(3) the Ijen highlands. White points indicate other significant montane habitats mentioned in
the text: (a) Mt Gede-Pangrango, (b) Tankubang Perahu, (c) Mt Ciremay, (d) Mt Papandayan,
(e) Mt Merapi, (f) Mt Arjuno
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Table 2. Localities surveyed in Java, Indonesia, 18 September—20 October 2013.
Locality
Mt Salak, West Java
Camp Bajuri
Salak summit trail
Salak forest edge
Mt Slamet, Central
Java
Pos 1
Slamet summit trail

Ijen Highlands, East
Java
Pullout Camp
Ijen forest edge
Pos Paltuding

Coordinates

Survey dates

6.731°S
106.707°E
6.724°S
106.721°E
6.741°S
106.714°E

18–26 Sept

7.227°S
109.247°E
7.233°S
109.235°E

13-20 Oct

8.105°S
114.241°E
8.128°S
114.248°E
8.074°S
114.224°E

28 Sept–9 Oct

21–25 Sept
18, 26 Sept

14-19 Oct

5–8 Oct
28 Sept, 6–9 Oct

Description; habitat and altitude (m)
Campsite along Salak summit trail; selectively logged montane forest
and secondary habitat (1,350 m).
Forest trail climbing to peak; lightly disturbed montane forest (1,400–
1,800 m).
Park entrance gate and reserve edge; open tree plantation, secondary
habitat (920–1,200 m)

Rest-house along the Slamet summit trail; disturbed montane forest
bordering open pine plantation (2,000 m).
Hiking trail to the summit of Mt Slamet; disturbed montane forest
(2,000–2,700 m) turning to open scrub with patches of stunted trees
(2,700–3,200 m) and then exposed rock (3,200–3,432 m).

Camp along the main road to Pos Paltuding; montane forest and
disturbed montane forest along road (1,430–1,600 m).
Ijen reserve boundary; disturbed forest edge and open plantation with
low scrub (950–980 m)
Check point at the start of the trail to Ijen Crater; open scrub with
scattered pine trees (1,830–2,000 m).
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Results
We recorded a total of 119 bird species across the three sites (Appendix 1B, Figs. 2–4).
Species richness was greatest on Ijen (84 species) followed by Salak (57); Slamet (46
species) had the fewest species. Our survey work was not comprehensive at each site, and
therefore differences in richness across sites are likely due in part to variation in local habitat
heterogeneity and differences in observer effort. That said, the avifauna on Slamet appeared
notably depauperate both in richness and numbers of individuals. Further investigations into
the mechanisms underlying this scarcity of birds at Slamet would be worthwhile.
Selected species accounts
Partridges Arborophila—The endemic Chestnut-bellied Partridge Arborophila javanica
occurs in montane habitats in western and central Java as far east as Mt Arjuno (Madge &
McGowan 2002, Nijman 2003) and possibly Mt Semeru in East Java (B. van Balen pers.
comm.) while on the easternmost end of the island, Grey-breasted Partridge A. orientalis
occurs in similar montane habitats in the Ijen and Yang highlands, and Meru Betiri (Madge &
McGowan 2002, McGowan 1994). The taxonomic status of this isolated population of Greybreasted Partridge remains unclear. Some authorities consider it a distinct, and therefore
Javan endemic, species (Mees 1996, BirdLife International 2014).
In examinations of other bird species, playback experiments have proved informative
to interpreting interactions between parapatric taxa (Dingle et al. 2010). Thus on October
16‒ 17, JCM tested playback of Grey-breasted Partridge recorded on Ijen on two separate
flocks of Chestnut-bellied Partridge along the Mt Slamet summit trail. A recording of Greybreasted Partridge (2 minutes) was played once. In both instances, Chestnut-bellied
Partridges responded immediately with increased vocalisations and rapidly approached the
source of the call to within ca. 5 m of the observer. This territorial response was similar to
that of Grey-breasted Partridges on Ijen when their own vocalisations were played to them. It
is noteworthy that the vocalisations of Chestnut-bellied Partridge and Grey-breasted Partridge
on Java are virtually indistinguishable from each other while being notably different from
vocalizations of Arborophila from the Malay Peninsula (A. campbelli) that resemble Greybreasted Partridge in its plumage patterns and is often treated as conspecific (Clements 2007,
McGowan 1994).
Javan Scops-Owl Otus angelinae—This species is endemic to highland forests in Java and
where it is known from West Java, specifically the montane forest around Mt Salak and Mts
Gede-Pangrango, with older records from Tangkuban Perahu, Papandayan, and Ciremay
(BirdLife International 2001, MacKinnon & Phillipps 1993). Recent authors have cited the
presence of a single specimen from Ijen (originally identified as Rajah Scops-owl O. brookii)
as evidence that the Javan Scops-Owl occurs throughout the Javan highlands (König et al.
2009, Mikkola 2012).
We found Javan Scops-Owl to be common in montane forest at Salak above 1,400 m (Figure
5A). Individuals were netted on all three nights that nets were left open. These findings
confirm the observation that this species is probably common, but overlooked, in montane
habitats in West Java. In contrast, no scops-owls were netted or observed during nocturnal
netting efforts on Ijen and Slamet, despite comparable numbers of hours and elevational
distributions. While these results are not definitive, they suggest that Javan Scops-Owl is
either substantially less common or entirely absent from these mountains. The single
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specimen record from Ijen aside, the possible presence of this species outside of West Java
requires further confirmation.

Figure 5. Birds of Gunung Salak, West Java: (A) Javan Scops-Owl Otus angelinae; (B) Javan
Frogmouth Batrachostomus javensis; (C) Brown-throated Barbet Megalaima corvina; (D)
Salvadori’s Nightjar Caprimulgus pulchellus; (E) White-bibbed Babbler Stachyris thoracica;
(F) Sunda Robin Cinclidium diana. Photos by J. C. Mittermeier.

Orange-breasted Trogon Harpactes oreskios—MacKinnon & Phillipps (1993) describe this
species as occurring to 1,500 m on Borneo and Sumatra but only 1,200 m on Java, and
Jeyarajasingam & Pearson (1999) describe it as restricted to elevations below 1,200 m in
peninsular Malaysia. We observed Orange-breasted Trogon at 1,450 m along the Ijen road
and at 1,400 m along the Salak summit trail. These results confirm observations not cited by
MacKinnon & Phillipps that report the species to 1,700 m and even 1,850 m on Java
(Robinson & Kloss 1924, Andrew 1985, B. van Balen pers. comm.). The elevational
distribution of Orange-breasted Trogon on Java is similar to, or even higher than, that on
other large Sunda islands and the Malay Peninsula.
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Figure 6. Birds of Ijen, East Java: (A) Checker-throated Woodpecker Picus mentalis; (B)
Rusty-breasted Whistler Pachycephala fulvotincta; (C) Javan Grey-throated White-eye
Lophozosterops javanicus; (D) White-bellied Fantail Rhipidura euryura; (E) White-bibbed
Babbler Stachyris thoracica; (F) Grey-cheeked Tit-Babbler Macronus flavicollis. Photos by J.
C. Mittermeier.

Fire-tufted Barbet Psilopogon pyrolophus—This species is widespread in highland habitats
on Sumatra and the Malay Peninsula, but was formerly absent from Java (MacKinnon &
Phillipps 1993). Recently, however, Fire-tufted Barbet has been reported on several
occasions along the main hiking trail on Mt Gede, West Java, and also Mt Ciremay (B. van
Balen pers. comm.). The fact that Andrew (1985) does not list Fire-tufted Barbet in his
checklist of the birds of Mt Gede suggests that the presence of this conspicuous species is
either due to a recent arrival of escaped cage-birds or naturally expanding colonists. On 24
September, RGM observed a single Fire-tufted Barbet at c.1,500 m along the Salak summit
trail. This constitutes the first record of this species for Mt Salak and indicates that the
distribution of Fire-tufted Barbet in West Java is likely expanding.
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Checker-throated Woodpecker Picus mentalis—The nominate taxon of Checker-throated
Woodpecker (P. m. mentalis) is endemic to Java and is frequently described as restricted to
western and central Java (MacKinnon & Phillipps 1993), or exclusively West Java (Winkler
& Christie 2002, Winkler et al. 1995), despite several published (Robinson & Kloss 1924,
Grantham 2000) and unpublished records of it from East Java including Mt Kawi, Mt
Tengger, Mt Raung, and Ijen (B. van Balen pers. comm.). We observed a pair of Checkerthroated Woodpeckers foraging in the canopy along the main Ijen road at 1,450 m on 4
October, and a single female was netted in the forest interior on 6 October (Figure 6A).
Vocalisations included the diagnostic kew call typical of this species.
Javan Fulvetta Alcippe pyrrhoptera—This Javan endemic species was previously believed
to be restricted to West Java, occurring as far east as Mts Ciremay and Papandayan
(MacKinnon & Phillipps 1993). Subsequent surveys have extended its known distribution
eastwards to the Dieng plateau (Nijman & van Balen 1998) and Mt Merapi (Panji Gusti
Akbar in litt.). We observed Javan Fulvetta commonly on both Mt Salak and Mt Slamet
(Figure 7D). Our observations of this species from Slamet confirm the presence of Javan
Fulvetta on this mountain and provide some of the first vouchered specimens of this species
in Central Java.
Rufous-fronted Laughingthrush Garrulax rufifrons—This laughingthrush is endemic to
West Java where it was previously common in montane habitats east to Mt Slamet; recently,
however, it has declined precipitously as a result of trapping for the bird trade and there have
been no confirmed records outside of Gede-Pangrango in over 20 years (Collar & van Balen
2013). Our fieldwork on Mt Salak occurred in suitable habitat not far from sites where
Rufous-fronted Laughingthrush had been recorded in the 1980s; on Mt Slamet, most of our
work was slightly above the known elevation limit of where this species has been found
(Collar & van Balen 2013). While we did not search specifically for Rufous-fronted
Laughingthrush, the fact that we did not record it at either site or see it in any of the bird
markets we visited confirms conclusions by Collar et al. (2012) and Collar & van Balen
(2013) that this species is likely to be highly endangered. On Mt Slamet, the endemic
subspecies slamatensis could persist in remaining forest below 2,000 m on the southern
slopes of the mountain but is likely to be extremely threatened.
Magpie-Robins and shamas Copsychus—Oriental Magpie-Robin Copsychus saularis and
White-rumped Shama C. malabaricus are common in forested habitats and gardens to 1,500
m in many parts of their range in South-East Asia (MacKinnon & Phillipps 1993). On Java
these species were formerly more common (MacKinnon & Phillipps 1993), but have since
declined dramatically along with several other birds popular in the cage-bird trade (Holmes
1995, Jepson & Ladle 2005). Our fieldwork occurred primarily in habitats near (Salak, Ijen)
or above (Slamet) the upper elevational limits that these species have been recorded from on
Java (B. van Balen pers. comm.). Nevertheless, it is noteworthy that no individuals of either
species were found at any of our sites despite targeted searches. This provides further
evidence of the severe decline of both species on Java.
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Figure 7. Birds of Gunung Slamet: (A) Ashy Drongo Dicrurus leucophaeus; (B) Rufoustailed Fantail Rhipidura phoenicura; (C) Javan Tesia Tesia superciliaris; (D) Javan Fulvetta
Alcippe pyrrhoptera; (E) Crescent-chested Babbler Cyanoderma melanothorax; (F) Tawnybreasted Parrotfinch Erythrura hyperythra. Photos by J. C. Mittermeier.

Javan Tesia Tesia superciliaris—Like Javan Fulvetta, this Javan endemic species was
formerly thought to be restricted to West Java, occurring only as far east as Papandayan and
Ciremay (MacKinnon & Phillipps 1993), with more recent surveys extending its distribution
to the Dieng plateau in Central Java (Nijman & van Balen 1998) and Mt Merapi (Panji Gusti
Akbar in litt.). We observed Javan Tesia commonly on both Mt Salak and Mt Slamet (Figure
7C). Our observations from Slamet confirm the presence of this species on this mountain and
provide some of the first vouchered specimens for the species from Central Java.
Fantails Rhipidura—Both of Java’s endemic fantail species, White-bellied Fantail
Rhipidura euryura and Rufous-tailed Fantail R. phoenicura, occur in montane forest
throughout the island (MacKinnon & Phillipps 1993). Records of Rufous-tailed Fantail from
East Java are sparse, however, and a review of the literature did not reveal any confirmed
record of this species east of Mt Lawu (Voous 1948). Previous authors have noted different
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elevational ranges for these two taxa, implying that they may segregate according to
elevational criteria in areas of range overlap (MacKinnon & Phillipps 1993).
We found Rufous-tailed Fantail to be a common member of mixed-species feeding
parties in the understorey and mid-storey on Mt Salak (1,300‒ 1,750 m) and Mt Slamet
(2,000‒ 3,000 m) (Figure 7B). White-bellied Fantail, meanwhile, was a common member of
mixed-species flocks along the Ijen road from 970–1,850 m (Figure 6D). These observations
confirm reports that White-bellied Fantail tends to be uncommon in the western parts of its
range, while the opposite is true of Rufous-tailed Fantail, which may be absent from
easternmost Java. Furthermore, the observation that White-bellied Fantail is common up to
elevations of 1,850 m in areas where Rufous-tailed Fantail is apparently absent suggests that
the distributions of the two species may be influenced by differences between east and west
rather than simply elevational segregation.
Discussion
Biogeographic implications—Our findings reinforce two important features of the
biogeography of Java. First, as discussed by Mees (1996), the western and eastern montane
avifaunas are notably different in species composition, with several species restricted to
montane areas on the western portion of the island. These species reach their easternmost
range limit at different points along Java’s montane ‘islands’. For example, among the
western taxa Chestnut-bellied Partridge occurs east to Mt Semeru (East Java), Javan Fulvetta
and Javan Tesia occur to Mt Merapi (Central Java), Brown-throated Barbet Megalaima
corvina to Mt Ungaran (Central Java) and Spotted Crocias Crocias albonotatus Mt Slamet
(Central Java).
Second, even for species distributed over the full length of the island, there may be
ecological differences in the eastern and western portions of the range, particularly in cases
involving pairs of species such as Rufous-tailed and White-bellied Fantail. These ecological
patterns in Javan birds should be studied, and investigating the mechanisms underlying them
represents a fruitful direction for future research.
Conservation implications—Our failure to observe either Oriental Magpie-Robin or Whiterumped Shama despite specific searches provides additional evidence to studies highlighting
the detrimental effect of over-trapping on Javan birds (Holmes 1995, Jepson & Ladle 2005,
van Balen et al. 2011, Collar et al. 2012). Despite the presence of seemingly suitable habitat,
these usually widespread species may already be extirpated from large areas of Java.
Numerous individuals of both shama and magpie-robin were observed in captivity during our
visit, but in most instances their owner reported having purchased them through traders who
had obtained the birds from Sumatra or Borneo. Even more concerning is that we did not
record either Rufous-fronted Laughingthrush or the Javan Green Magpie Cissa thalassina
either in the field or in bird markets we visited. These two species are clearly both highly
threatened by the bird trade. In addition to the traditionally popular species, a wide array of
other native birds are often kept in captivity on Java (Nash 1993, Whitten et al. 1996, Jepson
& Ladle 2005) and on several occasions we found species that are restricted to high-elevation
montane habitats as well as those that tend to specialize in the forest canopy being sold in
markets. Among these were: Brown-throated Barbet Megalaima corvina, Coppersmith
Barbet Megalaima haemacephala, Blue Nuthatch Sitta azurea, Spotted Crocias Crocias
albonotatus, Island Thrush Turdus poliocephalus and White-browed Shortwing Brachypteryx
montana. Evidently trappers are effective at catching even those birds whose distribution or
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behaviour may normally buffer them from the impact of the bird trade. We echo the
conclusions of other authors (Nash 1993, Whitten et al. 1996, Jepson & Ladle 2005) that the
effective regulation and management of native bird-trapping is a priority for conservation
efforts on Java.
In many montane reserves on Java native habitat disappears abruptly below the
boundary of the park, and these elevational cut-offs determine which species are able to
persist in a particular reserve. At our Mt Slamet field site, for example, no native forest was
present below 2,000 m (though some still exists on other parts of the mountain). Our results
demonstrate that in addition to elevation tolerances, interactions between species as well as
differences between eastern and western parts of the island need to be considered in setting
reserve boundaries. In situations where species exclude one another from particular
elevational zones, for example, birds may be absent from reserves that would otherwise
appear to maintain appropriate habitat.
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CHAPTER 3:
RED LIST EVALUATIONS FOR TWO INDONESIAN BIRDS
The Moluccan Woodcock Scolopax rochussenii on Obi island, Northern Moluccas,
Indonesia: a ‘lost’ species is less endangered than expected *
Introduction
The woodcock (genus: Scolopax) consist of eight extant species, two migratory species with
large ranges in North America (American Woodcock S. minor) and Eurasia (Eurasian
Woodcock S. rusticola), and six inhabiting islands in tropical East Asia and New Guinea
(Olson 1979; Piersma 1996). Of these, the Ryuku Woodcock S. mira is confined to a handful
of small islands in the Ryuku Archipelago, Japan, and another four species (Bukidnon
Woodcock S. bukidnonesis, New Guinea Woodcock S. rosenbergii, Javan Woodcock S.
saturata, Sulawesi Woodcock S. celebensis) are restricted to montane forest on large islands
in the Philippines, Indonesia and New Guinea (Piersma 1996; Kennedy et al. 2001). The final
species, the Moluccan Woodcock S. rochussenii, is known from two small islands in the
Northern Moluccas, Indonesia, and is the largest and least known member of the genus
(Hayman et al. 1991; Coates & Bishop 1997).
The Moluccan Woodcock was first collected by Heinrich Bernstein, who obtained a
single male specimen from Obi in 1862, but did not live to see the species named (Jansen
2008). Bernstein died of illness in New Guinea in 1865 and ‘Scolopax rochussenii’ was not
described until 1866 (Schlegel) when his specimen arrived back at the Museum of Natural
History in Leiden, the Netherlands. Over the next 150 years, only seven additional
individuals were recorded, six from Obi and a single individual from Bacan in 1902, and
following two birds collected in 1982, the species disappeared for nearly 30 years.
Ornithologists visiting Obi in 1989, 1992 and 2010 (Lambert 1992, Linsley 1994, Bashari
2011) failed to record the woodcock and a targeted search for the species on Bacan in 2010
also produced no records (Lagerveld 2010). In this same year, however, the species was
‘rediscovered’ at two localities on Obi by M. Thibault et al. (2013) and its vocalisations were
recorded for the first time.
Given this paucity of records, virtually nothing is known of the distribution, breeding
behaviour or feeding habits of the Moluccan Woodcock. Most information regarding its
ecology has been based on assumed similarities to other Scolopax species, in particular those
on neighbouring islands in Indonesia and New Guinea. One of the most important
assumptions in this regard is that the Moluccan Woodcock is a montane species restricted to
high elevation forest, a distribution that would seemingly explain why it has been recorded so
infrequently (Coates & Bishop 1997, Birdlife International 2013). As a result of the few
known records and the relatively small area of montane habitat on Obi and Bacan, the
Moluccan Woodcock is currently considered endangered (Birdlife International 2013).
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From 5 July to 27 August 2012 we conducted the first field study of the Moluccan
Woodcock on Obi Island and observed the species on over 50 occasions. We report on the
distribution, display behaviour and population size of this enigmatic species and comment on
its conservation status.
Methods
Field surveys—We conducted field surveys at 20 sites around Obi. Localities included all
major habitat types on the island, and covered an elevational range from sea level to 1,550 m
(Mittermeier et al. in review). At each site, dawn and dusk survey points (n=60) were
coupled with daily field observations (total 630 hours). Surveys were designed to maximise
the potential of encountering a Moluccan Woodcock and, when possible, dawn and dusk
surveys were done along ridgelines or in open areas (such as river beds or forest clearings)
where observers could scan for displaying birds. Morning observations began c. 10 minutes
before first light and continued until c. 10 minutes after sunrise (GMT+9 05h30–06h10);
evening points went from c. 20 minutes before sunset to c. 10 minutes after dark (GMT+9
18h40–19h15).
At each location, the number of individuals, detection method, and observation times
were recorded along with habitat information including elevation, level of disturbance and
the presence of nearby streams or swamps. Displaying woodcock were virtually always first
detected by their call, and therefore we did not control for the field of view at survey points.
At three locations where it was possible to track a Moluccan Woodcock over the course of its
entire display, we marked GPS points at the territory boundaries in order to estimate the size
of the territory (see Discussion). Sites with swamps, streams with a width of greater than 3 m,
or swamp forest located within 100 m of the point count station were classified as having
wetlands. Level of disturbance was qualitatively assessed with primary forest defined as
‘undisturbed’, areas with small agricultural clearings and light logging defined as ‘minor
disturbance’ and areas with mining, extensive cultivation or extensive and recent logging
(within the last 5 years) defined as ‘major disturbance’. A generalised linear model with a
log-link function and a Poisson error structure was used to identify any significant
relationships between these variables and the number of Moluccan Woodcock recorded at the
survey sites.
Distribution and population assessment—Field data were used to construct a model
predicting the distribution of the Moluccan Woodcock on Obi and Bacan. The data for the
model was downloaded as raster layers: 19 climatic variables relating to temperature and
rainfall (Worldclim, 30 arc second resolution, WGS84 projection; Hijmans et al. 2005),
altitudinal data (Worldclim, 30 arc second resolution, WGS84 projection; Hijmans et al.
2005), land cover data (Globcover, 300 m × 300 m resolution, WGS84 projection; Globcover
2009), world geopolitical boundaries (Digital Chart of the World, 1 km2 resolution, WGS84
projection; Danko 1992), and hydrological information (Hydro1K, 1 km2 resolution, WGS84
projection; Verdin et al. 2011). All input layers were resampled to 300 m × 300 m cell size
using linear interpolation (resample, R package raster; Hijmans & van Etten 2012) to
maintain the resolution of the finest scale data (Globcover), and cropped with a bounding box
of longitude 127–129°E and latitude 0–2°S (crop, R package raster; Hijmans & van Etten
2012). Rather than using raw values for two of the Hydro1K data layers, the distance of each
grid cell to either a river (flow accumulation) or wet area (compound topographic index) was
calculated (distance, R package raster; Hijmans & van Etten 2012).

22

Species distribution models were estimated using MAXENT (Phillips et al. 2004)
with presence-absence points taken directly from the field data. All the 19 Worldclim,
Hydro1k and land cover data layers were entered as predictor variables – giving a total of 21
variables. A total of 100 MAXENT runs were done, each time using a random subset of the
data as either training (4/5) or testing sets (1/5), and then a mean probability surface was
calculated across those 100 runs. The ability of each of the 100 training datasets to predict the
locations of the corresponding test datasets was measured using the ‘area under operating
curve’ approach. This gives a value between 1, where the locations of testing sets are
perfectly predicted by the niche model that was created using the training set, and 0 where the
probability of occurrence of the niche surface is random with respect to the testing set.
Given that the approximate area for the territory of this species estimated in the field
was close to 10 ha, we were able to use the probability of occurrence grid outputted from
Maxent to create a rough estimate of population size. We made the assumption that every
thousand grid cells covering land was a potential range site and that the probability of
occurrence taken from Maxent was the chance that this site was occupied by a single
individual. Under these assumptions, therefore, the summed probability from the model
equated to an estimate of minimum population on the island. Although ranges will not, in
reality, be shaped or arranged in such a uniform manner, given that occupancy will in many
cases be greater than a single individual our approach remains a conservative estimate of
population size and means that errors resulting from our assumptions will be unlikely to
cause an overestimation of number of woodcock on the island.
Interviews—Field surveys were supplemented by 46 structured interviews in seven villages
around Obi. Interviews were conducted in Bahasa Indonesia with the help of three students
from the University of Indonesia (Christine Endang Purba, Eka Hesdianti and Nova
Maulidina Ashuri). Interviewees were selected opportunistically or following
recommendations from the local head of village. We began with several background
questions including religious affiliation, age, hometown, activities pursued in the forest,
estimated frequency of visits to the forest and the amount of time spent there. Next,
interviewees were shown a series of pictures of Indonesian birds and asked: a) whether the
species occurred on Obi and if so, b) what the local name was and where it could be found,
and c) whether they hunted or caught it. Pictures were colour photocopies taken from plates
in Coates & Bishop (1997) and featured the Moluccan Woodcock, Drummer Rail Habroptila
wallacii, White Cockatoo Cacatua alba, Dusky Megapode Megapodius freycinet, Maleo
Macrocephalon maleo and Common Sandpiper Actitis hypoleucos, in no particular order.
Respondents’ familiarity with the Moluccan Woodcock illustration was analysed for
significance using a chi-squared test, and their ability to correctly identify the Moluccan
Woodcock compared to the other illustrated species was analysed using Cochran’s Q test.
Using a binary logistic regression model, several variables were tested against the ability to
correctly identify the Moluccan Woodcock, namely: whether someone had lived their entire
life on Obi, how often they visited the forest, how well they identified other species in the
interview, whether they hunted or trapped birds, their religion, and their village of origin.
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Figure 8. Moluccan Woodcock photographed during display flights over the Cabang River,
south of Kampon Buton, Obi. At this and other sites, we observed woodcock displaying daily
just before dawn (5h25–6h02) and just after dusk (18h47–19h06).

Results
Display behaviour—During display a single bird would fly quickly with shallow wing beats
at a height of c. 10 m above the canopy, vocalising at regular intervals (Figure 8).
Vocalisations consisted of an explosive even trill, lasting 0.1–0.6 seconds in duration and
given at intervals of 1.9–3.2 seconds. When two Moluccan Woodcock encountered each
other during display flights (believed to be territorial conflicts), interactions included short
parallel flights and a descending, twittering call, without overlapping into the adjacent bird’s
display area. Display areas followed the course of a river or stream or circled above areas of
swampy habitat. In the highlands, displaying birds were observed flying up to the headwaters
of a stream before looping back to follow the course of a valley. Displays covered a large
area, and flight patterns were either generally circular (in more open environments) or linear
(following narrow valleys), but did not appear to follow a consistent pattern. In open areas,
we recorded displaying birds passing above an observer on average every 3.8 minutes (n=15
display flights), and disappearing out of sight in the intervening period. In other conditions,
birds would double back and fly over more frequently. Displaying Moluccan Woodcock were
undisturbed by people, and would occasionally fly directly overhead with heads tilted to look
down at observers. While there was a slight variation in timings, morning display flights
would typically run from GMT+9 05h25–06h02 (mean length 21 minutes), and evening
display flights would usually take place from GMT+9 18h47–19h06 (mean length 13
minutes). Ambient recordings of complete dawn and dusk display flights recorded by JCM
are available online from the Cornell Lab of Ornithology Macaulay Library of Natural
Sounds (http://macaulaylibrary.org).
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Figure 9. A species distribution model for the Moluccan Woodcock on Obi Island. Darker
colours indicate areas of more suitable habitat, and circles identify field survey sites where
woodcock were present (closed circles) and not recorded (open circles).
Distribution and population—We recorded Moluccan Woodcock on 51 occasions at 11
sites (Figure 8) Moluccan Woodcock were recorded almost exclusively during their dawn
and dusk display flights, during which they were both consistent and conspicuous. At seven
sites where we spent multiple survey days near a displaying bird, it was recorded every day at
both dawn and dusk regardless of weather conditions. Non-displaying birds, on the other
hand, were extremely inconspicuous and difficult to locate. Over 630 hours of field surveys,
we observed only a single non-displaying individual. This bird was flushed by JCM from an
area of mossy boulders and pools along the edge of a stream, in primary montane forest at
930 m on 3 August (Figure 10).
We recorded the Moluccan Woodcock at sites between 15 and 1,150 m elevation in a
range of habitats including primary lowland forest, selectively logged secondary forest,
swamp forest, secondary forest with small agricultural clearings and montane forest. A
generalised linear regression model found no significant difference in Moluccan Woodcock
densities in areas with minor disturbance relative to undisturbed habitats (Table 3); indeed the
birds were frequently present in selectively logged forest and areas with small-scale
agriculture and agroforestry. Moluccan Woodcock were not, however, recorded in areas with

25

Figure 10. Two habitats where Moluccan Woodcock were found on Obi: a) a fast-flowing mountain stream in primary forest at 930 m, and b)
logged forest bordering the Cabang River at 35 m.
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major disturbance (e.g. extensive agriculture and mining). While the model found no
significant relationship with altitude, our raw point count data illustrate that the Moluccan
Woodcock was more frequently recorded in the lowlands than the highlands (Figure 11). The
strongest correlation identified by the generalised linear model was with the presence of
streams and rivers (Table 3).
Table 3. Generalised linear regression model results for Moluccan Woodcock habitat
associations.
Parameter
B (SE)
p-value
Intercept
0.71 (0.79)
0.37
Altitude
-0.001 (0.0)
0.17
Water absence
-28.9 (-)
Light disturbance
0.03 (0.8)
0.97
Severe disturbance
-2.22 (1.26)
0.08
Deviance=0.83, Pearson Chi-square(14)=10.17, p=0.73
The MAXENT models created using the training data showed a good ability to
predict the testing data, with a mean receiver operating characteristic (ROC) value of 0.833
with a standard deviation of 0.11 over 100 replicates. The influence of waterways was also
reflected in this distribution model where ‘distance to major river’ explained >80% of the
variation using both the Hydro1K data set and the Digital Chart of the World. The remaining
variation in the model was explained by land cover type (~20%), and in a few models, by
mean diurnal temperature range (~5%). The variable 'Distance to rivers' was consistently the
highest loading variable (with an average of 95%), with habitat type (2%) and daily
temperature range (2.5%) also being consistently important.
Based on data from individual displaying birds at three sites, we estimate the mean
territory size for a Moluccan Woodcock to be 10.67 ha (SE = 2.3, range=7.6–13). By
applying this territory size to the modelled distribution, we produced a mean estimate of
9,530 (standard deviation=282, n=100) woodcock territories on Obi.
Interviews—Interview results indicate that the majority of Obi residents are unfamiliar with
the Moluccan Woodcock. With the exception of Maleo, which does not occur on Obi, all
species in our survey were identified significantly more often than the woodcock (Figure 12).
This even includes Drummer Rail, a notoriously secretive species that until this study was
unknown on Obi (Mittermeier et al. in review). On the whole, 82.6% of respondents did not
identify the Moluccan Woodcock as a species that occurs on Obi, while 10.9% identified it as
a coastal shorebird found on the beach or in open areas along waterways (X2(1)=34.78,
p<0.005). The lack of respondents accurately identifying Moluccan Woodcock constrained
the ability of the model to select predictors, and none of the explanatory variables were
significant. In total, only three people (6.5% of interviewees) stated that they were familiar
with woodcock and that it was found in the forest on Obi. Of these, one reported that he had
caught it in a snare and then released it because it did not look good to eat, and a second said
that he saw it frequently flying at dawn and dusk near his rice fields, but that he believed it
ate fruit in the treetops and that he had never seen it on the ground. The third, a very astute
observer and parrot trapper, noted that he occasionally saw the species eating worms in
muddy areas along the margins of rivers and that he called the woodcock wapichu
(transcribed phonetically). No interviewees reported hunting or eating the woodcock.
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Mean number of Woodcock recorded

Series1, 0-700
(n=15),
0.733333333

Series1, 7011400 (n=5), 0.4

Altitude (above sea level)

Figure 11. The mean number of Moluccan Woodcock recorded at survey sites in lowland and
highland elevations.

Percentage of respondants

Series1, Dusky
Megapode, 89
Series1, Common
Sandpiper, 72

Series1, Invisible
Rail, 43

Series1, White
Cockatoo, 33
Series1, Moluccan
Series1, Maleo, 7 Woodcock, 7

Moluccan Woodcock vs Dusky Megapode: Cochran’s Q(1)=38.00*, vs Common Sandpiper:
Cochran’s Q(1)=29.00*, vs Invisible Rail: Cochran’s Q(1)=16.00*, vs White Cockatoo:
Cochran’s Q(1)=32.00*, vs Maleo: Cochran’s Q(1)=0.20. * p<0.005.
Figure 12. The percentage of interviewees (n=46) who correctly identified Indonesian birds
using picture prompts taken from plates in Coates & Bishop (1997).
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Discussion
Ecology and display—Our results indicate that the Moluccan Woodcock occurs throughout
Obi. It is found at higher densities in the lowlands and favours areas near water particularly in
the vicinity of streams and rivers. This close association with waterways reflects observations
of the Sulawesi Woodcock, which has been reported to forage along forest stream banks
(Mole & Wangko 2006). The elevational distribution of the Moluccan Woodcock, with the
species notably more common in lowland habitats, contrasts with that of related Scolopax
species on the larger islands of Sulawesi, Java, New Guinea and the Philippines. As the
Moluccan Woodcock associates strongly with waterways, it is possible that this distribution
reflects the lower density of large rivers at higher elevations. While this lowland distribution
overturns existing assumptions, it is not overly surprising; many birds in the Indo-Pacific that
are restricted to the highlands on large islands range into lowland habitats on oceanic islands
(e.g. Mayr & Diamond 2001).
The display flights of different woodcock species show substantial plasticity. The
American Woodcock performs a unique display involving a terrestrial ‘peenting’ call
followed by a vertical display flight (Duke 1966), several male Eurasian Woodcock perform
‘roding’ display flights over the same area of woodland competing for females polygamously
(Hirons 1980; Hoodless et al. 2009), and the Ryuku Woodcock does not seem to perform any
display flight at all (Birdlife International 2001). In the absence of any evidence to suggest
otherwise, our observations indicate that the Moluccan Woodcock performs territorial display
flights, and suggests that territories abut without overlapping, similar to those recorded for
the Bukidnon Woodcock (Kennedy et al. 2001).
Population—The lack of ecological data on the Moluccan Woodcock and the degree of
variation in the breeding behaviour of other woodcock species makes it difficult to establish
how many individual woodcock might be present in a single territory. At the most
conservative, an estimate of one individual per territory predicts a total population of 9,530
individuals. A more realistic estimate, though still very conservative, would be two
individuals per territory for a minimum population of 19,059 individuals. However, the
relationship between the number of displaying individuals and the total population is
unknown even in well-studied woodcock species (Hoodless et al. 2009), and so our
population estimate for the Moluccan Woodcock should be regarded as preliminary.
Obtaining a more accurate global population estimate for the species will require a better
understanding of the relationship between the number of displaying birds and the total
number of individuals in a given area, the degree of variation in territory size, and clarifying
the status of the bird in several areas not visited by us. Neither the eastern side of Obi nor the
outlying island of Bisa were incorporated in our survey, as part of eastern Obi had been
surveyed by Lambert in 1992, and we received reports that the rest had been converted into
coconut groves. Due to the lack of rivers in these two areas, our distribution model indicates
that they are unsuitable for woodcock. Whether this is in fact true should be confirmed by
future field surveys.
Also important is the status of the Moluccan Woodcock on Bacan. Bacan is slightly
smaller than Obi (1,900 km2) and could theoretically hold an equivalent population of
woodcock. However, the only known record for Bacan is that of a single female collected
from an unspecified location on the island in 1902 (specimen now at the American Museum
of Natural History, New York). This island has been better surveyed than Obi (see White &
Bruce, 1986)—Alfred Russel Wallace, for example, spent six months collecting there in
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1858–59 (Wallace 1869)—and, given our frequent observations of Moluccan Woodcock in
the lowlands of Obi, it is surprising that no additional records exist from Bacan. In the
absence of further confirmation, it seems possible that this single record may be erroneous.
That said our distribution model does identify significant areas of Bacan as having suitable
habitat, particularly along large rivers in the central part of the island. Future surveys on
Bacan, and also Halmahera, should replicate our methods in these habitats in order to confirm
whether the Moluccan Woodcock occurs on other islands in the Northern Moluccas. If
Moluccan Woodcock are not present on these islands, we feel it would be appropriate to
revert to its former English name of Obi Woodcock.
Local knowledge—We found people on Obi often had a detailed knowledge of the local
avifauna. This was particularly true for species that were trapped, such as parrots, and
terrestrial birds that could be caught in snares, such as rails and megapodes. For example,
several men who worked in forest near Kampon Buton and Wayaloar readily identified 5–6
species of rails. In this context, the limited knowledge of Moluccan Woodcock is somewhat
surprising. This may partly be due to our survey method (Diamond & Bishop 1999). The
illustration of Moluccan Woodcock in Coates and Bishop (1997) displays the species in
daylight on the ground, a context in which it is apparently rarely seen. In the wild, the vast
majority of observations will be of a silhouetted bird, flying in poor light and giving its
distinctive call. Future interviews examining local knowledge of Moluccan Woodcock would
be well suited to use photographs and sound recordings rather than the standard illustrations.
An important implication of this result, however, is strong support for the fact that people do
not regularly hunt or eat the species and therefore have limited opportunities to see it in the
hand. This is critical to the conservation status of the species. In other parts of the world,
woodcock are frequently hunted and considered a good source of meat. Given the
conspicuous nature of the Moluccan Woodcock’s display flights, a change in attitudes
coupled with an increase in hunting on Obi could lead to a rapid decline in the bird’s
population.
Conservation—Our population and distribution estimates for the Moluccan Woodcock
indicate that the number of individuals and area of occupancy for this species are both above
the established thresholds for listing as endangered (IUCN 2012). With an area of occupancy
of >2,000 km2 on Obi and an estimated number of territories to be 9,530, this species
qualifies to be reassessed as vulnerable under the IUCN criteria.
While the woodcock is tolerant of minor habitat disturbance, the current spread of
mining practices on the island could represent a significant threat. Obi’s ultrabasic rock
formations are a rich source of nickel, and nickel mining currently takes place on a large
scale in the Kawasi area of western Obi. We did not observe woodcock in this degraded
mining landscape, and the expansion of mining on Obi poses a major threat to the Moluccan
Woodcock and other species on the island. During the time of our visit, industrial nickel
mining operations on Obi were due to expand into the foothills north of Tapaya village.
While these operations have now been suspended, possibly due to a recent government quota
on exporting unprocessed material, it seems likely that they may soon resume. Introducing a
more sophisticated approach to regulating the impact of mining on biodiversity and to
restoring mined landscapes needs to be a priority for conservation on Obi.
While a protected area has been proposed in the mountainous centre of Obi, our
results demonstrate that a highland protected area is unlikely to contain a high density of
Moluccan Woodcock. Instead, conservation efforts on Obi need to consider both montane

30

and lowland habitats (see Mittermeier et al. in review). Fortunately, Moluccan Woodcock
appear to tolerate a relatively high degree of habitat modification including selective logging,
agroforestry, and small-scale agriculture, and these habitats should also be considered in
devising a conservation plan for the species. In addition to habitat modification, the display
behaviour of the Moluccan Woodcock makes it potentially vulnerable to hunting. While we
did not observe any evidence of hunting, high rates of immigration to the island, linked to the
expansion of mining, could change this.

An assessment of the parrot trade on Obi Island (Northern Moluccas, Indonesia)
reveals heavy exploitation of the Vulnerable Chattering Lory Lorius garrulus*
Introduction
Trapping for the pet bird industry threatens several species of parrot worldwide (Birdlife
International 2013). While the parrot trade has been recently studied in Central America
(Cantú-Guzmán et al. 2008), South America (Herrera & Hennessey 2007; Gastaňaga et al.
2011), and Sub-Saharan Africa (Ngenyi et al. 2003; Eniang et al. 2008), the scale of the
problem in the Northern Moluccas, Indonesia, remains poorly known. The Northern
Moluccas are a hotspot for parrot trapping, with an estimated minimum of 17,570 parrots
trapped in 1991 (Lambert 1993), and 15,000 birds traded in Ternate in 2001 (ProFauna 2002).
Several North Moluccan species are traded domestically and internationally, including White
Cockatoo Cacatua alba, Eclectus Parrot Eclectus roratus, Chattering Lory Lorius garrulus,
and Violet-necked Lory Eos squamata.
In 1991–1992, Lambert conducted the first assessment of parrot populations and trade
in the Northern Moluccas, visiting Halmahera, Bacan, and Obi (Lambert 1993). He estimated
that 9,600–9,927 Chattering Lories and 2,850–2,980 Violet-necked Lories were being
trapped in the Northern Moluccas each year, and recommended improving law enforcement
in the province, setting a sustainable catch quota for parrots, and establishing parrot
concessions. Since his study, ProFauna has launched two reports investigating the trade in the
region, and their stakeholder and public engagement initiatives seem to have helped reduce
the use of Ternate as a major regional market (ProFauna 2007). However, the scale of parrot
trade in Indonesia remains substantial, with little law enforcement and an ineffective quota
system which sets quotas based on trader demand rather than non-detrimental findings
(ProFauna, 2007; Nijman, 2010; Lyons & Natusch, 2011).
In Indonesia, bird keeping is an extremely popular hobby (Jepson & Ladle 2009). A
large-scale survey of the five largest cities in Indonesia found that birds were the most
popular urban pets, kept by 22% of respondents (Jepson & Ladle 2005). Although songbirds
are the most popular type of pet bird, an estimated 60,000 wild caught native parrots are kept
in Indonesia’s five major cities (Jepson & Ladle 2005). While these studies have provided
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insight into parrot keeping in urban Indonesia, little research has been conducted on parrot
keeping in rural areas.
Here we provide, after 20 years, a much-needed update on the state of the parrot trade
on Obi Island. Obi is home to seven psittacine species (Mittermeier et al. 2013) including
endemic subspecies of Red-cheeked Parrot Geoffroyus geoffroyi obiensis and Violet-necked
Lory Eos squamata obiensis. Obi is also one of only two islands, the other being Bacan,
where the distinctive yellow-backed subspecies of the Chattering Lory L. g. flavopalliatus
occurs. Chattering Lory is globally renowned in the pet trade and is the most popular bird
species exported from eastern Indonesia (Birdlife International 2013). It is currently listed as
Vulnerable under the IUCN, primarily because of overharvesting for this trade, although
habitat destruction through large-scale logging is also a concern (Birdlife International 2013).
Given these threats, it is important to quantify the scale of exploitation of Chattering Lory on
Obi Island.
Methods
We visited Obi from 5 July–27 August 2012 and conducted field surveys and structured
interviews in seven villages around the island. In each village, the head of the village was
asked to recommend suitable interview candidates, and after background data were collected,
interviewees were asked a series of questions by E.C.P., N.M.A., and E.H on hunting and
parrot trapping. These included: the number of parrot trappers in their village, how many
parrots they trapped per month, and how much parrots are sold for at this stage in the trade
chain.
We also conducted a census of parrot keeping in five villages around the island
(Laiwui, Jikotamo, Kampon Buton, Sum, and Air Mangga). In each village we walked along
the main street and counted the number of parrots in the first 40 households. For households
that had parrots, we recorded the species, number of parrots, how long the parrot had been a
pet, how and where it was procured, how much it was bought for, and why they had it.
Households that were home to parrot trappers or traders, and so had temporarily inflated
numbers of parrot, were excluded from the analysis (for example, see Figure 13).
We augmented our social survey results with incidental parrot observations while
conducting point counts in forests around Obi (see Mittermeier et al. 2013). These point
counts were designed to sample the general avifauna, and were not targeted at calculating
parrot densities. However, our field observations allowed us to cross-reference information
about parrot distributions garnered in the interviews.
As the data were non-parametric, a Kruskal-Wallis test was used to identify
significant differences in the number of parrots kept between the five villages surveyed. A
Mann-Whitney U test was used to identify specific differences between villages, with a
Bonferroni correction of 0.01 to avoid Type I errors (Field, 2009). The procurement methods
and reasons for keeping parrots were both examined using a chi-squared test. For the three
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Figure 13. Chattering Lories Lorius garrulus flavopalliatus at a trader’s house in Jikotamo.
Photo credit: J.C. Mittermeier.

most commonly trapped parrots, Eclectus Parrot, Chattering Lory, and Violet-necked Lory,
we compared the mean price trappers reported selling each for. Here, a Kruskal-Wallis test
with post hoc Mann-Whitney U tests was conducted, on this occasion using a Bonferroni
correction of 0.017, as there were three species for comparison. Differences between the
numbers of parrots trapped in villages on Obi were also tested for significance using a
Kruskal-Wallis test. We used figures reported by parrot trappers on the number of parrots
they captured per month to estimate the annual parrot harvest on Obi, and are confident that
we interviewed all parrot trappers in each village surveyed. We used the minimum number in
cases where trappers reported a range of parrots trapped per month, and therefore consider
our final estimate to be conservative.
To obtain a harvest estimate for the entire island, we asked parrot trappers which
villages did or did not trap parrots. This, along with our survey data, suggested there were
substantial inter-village differences in trapping activity (Figure 14). Indeed, with the
exception of Fluk, the remaining unsurveyed villages were not reported to trap parrots
commercially. To include trapping activity in Fluk in our estimate for the island, we
calculated the average number of each species caught in the other trapping villages, and
assigned these scores to Fluk. All analyses were conducted in IBM SPSS Statistics 21 (IBM
2012).
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Figure 14. Number of parrots trapped in each village per month. H(6)=28.9, p<0.001. Mean
rank for Wayaloar=39.57, Kampon Buton=29, Laiwui=28.6, all other villages=16.5.

Results
Of the households we surveyed, 27% (54 of 204) kept parrots as pets. Observations around
the island found 12 species of bird kept as pets, 8 of which were psittacines (Table 4). In the
five villages surveyed, the number of parrots kept differed significantly (H(4)=13.4, p<0.01),
although the only significant differences in the post hoc Mann-Whitney U tests were between
Kampon Buton and both Laiwui and Air Mangga (Figure 14; Kampong Buton vs Laiwui
U=546.5, p<0.01, r=-0.31; Kampon Buton vs Air Mangga: U=542.5, p<0.01, r=-0.34) using a
Bonferroni correction of 0.01.
The most popular pet was Chattering Lory, with an average of 0.2 per household,
followed by Violet-necked Lory with 0.14. Eclectus Parrot and White Cockatoo were much
rarer pets, with averages of 0.07 and 0.01 per household respectively. Of the households who
kept pet parrots, 59% bought their parrots, 32% caught their parrots themselves, and 9% were
given parrots as a gift from a friend or relative (X2(2)=20.33, p<0.005). The main reason given
for keeping parrots was for entertainment (44%), followed by a toy for children (28%),
ornamental decoration (7%), to sell (6%), or for other reasons (15%; X2(4)=28.41, p<0.005).
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Table 4. Species of bird kept as pets on Obi. These birds were incidentally observed over the
course of 52 days on the island.
Common name
Red-flanked
Lorikeet
Violet-necked
Lory
Chattering Lory
Purple-naped Lory
Black-capped Lory
Eclectus Parrot
White Cockatoo
Yellow-crested
Cockatoo
Western Crowned
Pigeon
Spectacled
Imperial Pigeon
Nicobar Pigeon
Blyth’s Hornbill

Scientific name
Charmosyna placentis

Number observed
<20

Origin
Obi

Eos squamata

<100

Obi

Lorius garrulus
flavopalliatus
Lorius domicella
Lorius lory
Eclectus roratus
Cacatua alba

<200

Obi & Bacan

<10
<10
<50
<20

Cacatua sulphurea

<10

Ambon & Seram
Papua
Obi
Bacan &
Halmahera
Sulawesi

Goura cristata

<10

Misool

Ducula perspicillata

<10

Obi

Caloenas nicobarica
Rhyticeros plicatus

<10
<10

Obi
Obi

The value of the parrot trade on the island is indicated by the prices parrots are sold
for, along with the number of parrots trapped per year (Table 5). The Chattering Lory was the
most frequently trapped species (with an estimated annual harvest of 5,976±891), with
substantially lower numbers of Violet-necked Lory and Eclectus Parrot captured. The most
expensive parrot was the Eclectus Parrot (IDR. 270,000±140,000), followed by the
Chattering Lory, and then Violet-necked Lory (for comparison, when the study was
conducted in July 2012, IRD. 100,000 was the equivalent of USD. 10.58). The differences in
parrot prices according to species were significant, H(2)=29.67, p<0.001. The post hoc tests
confirmed that the difference in prices between each pair of species were significant,
especially in the case of Eclectus Parrot versus Violet-necked Lory, which had a very large
effect size (U=0, p<0.001, r=-0.75). The comparison of Chattering Lory and Violet-necked
Lory prices (U=32, p<0.001, r=-0.52) and Chattering Lory versus Eclectus Parrot prices
(U=169, p<0.001, r=-0.52) also revealed large effect sizes (Cohen, 1992).
While 17 of the 48 people interviewed regularly trapped parrots, it was only the
primary source of income for one interviewee. The number of parrots trapped varied
significantly between villages (Figure 15), with parrot trapping concentrated in the villages of
Kampon Buton and Wayloar. In other villages, the trapping rate was negligible (no parrots
were reportedly trapped in Sum or Air Mangga, for example). The species with the highest
annual harvest was the Chattering Lory, followed by the Eclectus Parrot, and then Violetnecked Lory (Table 5).
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Figure 15. Mean number of parrots kept as pets per household in villages on Obi. Bars
indicate 95% Confidence Intervals.

Table 5. Estimated number of parrots trapped on Obi each year. Numbers are means ± 95%
confidence intervals, and prices are Indonesian Rupiah, quoted in 2012. At the time of the
survey, IRD. 100,000 was the equivalent of USD. 10.58. Prices are rounded to two
significant figures. “n” refers to the number of price estimates provided by hunters for each
species.
Common name

Scientific name

Chattering Lory

Lorius garrulus
flavopalliatus
Eclectus roratus
810±153

Eclectus Parrot
Violet-necked
Lory

Eos squamata

Estimated annual
harvest (mean±CI)
5,976±891

1,092±160

Price in Rupiah
(mean±CI)
170,000±5,700;
n=36
270,000±140,000;
n=24
16,000±2,200; n=8

Discussion
Our results reflect the magnitude of the parrot trade on Obi, and the importance of parrot
keeping in a rural Indonesian society. The percentage of households who keep parrots as pets
on Obi (27%) is of a similar order to the percentage of urban households who keep birds
(22%; Jepson & Ladle 2005), suggesting that the culture of bird keeping in Indonesia may be
robust across urban-rural societies. However, in urban Indonesia Jepson and Ladle (2005)
found using birds as gifts to be a major cultural practice, with 47% of pet birds procured in
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this fashion. On Obi, this practice was unusual, with only 9% of pet parrots received as gifts.
This may be partially explained by the ease of procurement due to the high supply of parrots,
and by the relative ease of catching your own parrot locally (32% of captive parrots in this
survey were caught by their owners, compared to 10% in an urban setting; Jepson & Ladle
2005).
The importance of parrot keeping in this part of rural Indonesia is a concern for the
conservation of these parrots. Worryingly, the most popular species–the Chattering Lory–is
also the most threatened (Birdlife International 2013). Therefore any policy aimed at tackling
the parrot trade in the Northern Moluccas will also have to account for domestic bird keeping
in rural areas.
There was substantial variation in the price of parrots trapped on Obi, not only
between species, but also within species, as indicated by the confidence intervals in Table 5.
This may be explained by the existence of several different markets, depending on who the
parrot is being sold to. For example, one trapper reported selling parrots for low prices if he
was selling to Obi residents (IRD. 100,000 for a Chattering Lory or Eclectus Parrot), but
charged higher prices if he was selling to soldiers and miners (IRD. 500,000 for a Chattering
Lory and IRD. 1,000,000 for a Eclectus Parrot), who would take parrots home to other
islands in Indonesia. A third, international, market was also reported where parrots were sold
to international traders in boats offshore, destined for markets in Sulawesi, the Philippines,
and China.
Despite being estimated conservatively, our expected annual harvest rates of parrots
on Obi are high. Given the observed abundance of Violet-necked Lory around Obi, we do not
believe their estimated harvest rate to be a major conservation concern. Eclectus Parrots were
uncommon on Obi, and although the species is widespread and globally classified as Least
Concern (IUCN 2013), their high estimated harvest rate raises the possibility that they may
become locally extirpated. In this context, the subspecies E. r. vosmaeri of the North and
Central Moluccas may be somewhat threatened. A basic population assessment would
therefore be helpful in assessing the pressure this level of trapping places on the Obi
population.
In the case of Chattering Lory, Lambert (1993) estimated the entire population for
Obi to be 6,746–16,144, and as a result this harvest rate could lead to the rapid extirpation of
the species on the island. Field studies in Halmahera suggest that the population densities
estimated in 1992 may have been low, with some reports of densities as high as 149 birds per
square kilometre in primary forest (Poulsen et al. 1999). Indeed Birdlife International
suggests that the global population of Chattering Lories may be higher than originally
estimated (Birdlife International 2013). Although we did not quantify the population size of
wild Chattering Lories, we did observe the species to be relatively common on Obi in areas
where they were not trapped, such as the Tanjung Rijang logging concession and central
highlands, and so it is possible that the Chattering Lory population may be larger than
originally thought.
Even if Chattering Lory populations on Obi are higher than previously believed, a
minimum estimated harvest rate of 5,976 birds per year is concerning. It is much higher than
the estimate of 5,000 per year, across all islands, used by Birdlife International to assess the
species’ conservation status (Birdlife International 2013). We argue that our research, with
support from previous studies, suggests the figure used by Birdlife is considerably lower than
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the true annual harvest. For example, Lambert (1993) observed 2,088 birds in holding cages
over five months on Bacan, and estimated that 4,450–6,760 birds were exported from the
island in this period. Furthermore, official trade statistics, believed to account for one-quarter
to one-half of the trade (Nash 1992; Birdlife International 2001), indicated that 6,135
Chattering Lories were captured in 1990, and this figure was believed to be increasing (Nash
& Edwards 1992; Lambert 1993).
If the rate on Bacan is of a similar magnitude (which Lambert’s 1992 data suggest),
the flavopalliatus subspecies of Chattering Lory is likely to be under much greater risk than
previously believed. This subspecies occupies a range of less than 5,000km 2 (Obi and Bacan
have a combined area of 4,400km2) and were it to be assessed as a distinct species, IUCN
Red List criteria would likely warrant its classification as Endangered (IUCN 2012). Our
observations around Obi suggest that this species has been extirpated from many lowland
forests around settlements (Mittermeier et al. 2013), something which has also occurred on
Bacan (Milton & Marhadi 1987). Should such reductions in the area of occupancy be
consistent across its range, the Chattering Lory may warrant re-listing back to Endangered
regardless of whether flavopalliatus is considered separately.
Following our observations, we recommend that fieldwork be urgently conducted to
estimate the population of Chattering Lory on Obi. Given the size of Obi and the extreme
variations in Chattering Lory abundance, this task is not trivial, but is certainly within the
competencies of several Indonesian NGOs. This would provide the basic data needed to
assess the proportion of the population that is trapped annually, and indicate how sustainable
the harvest rate is.
In the absence of such data, there are still several promising avenues for conservation.
The abundance of Chattering Lories in close proximity to settlements in the Tanjung Rijang
logging concession was striking, especially in contrast to their absence in the vicinity of all
other villages. The Telagabakti Persada Logging Company should be applauded for their
efforts enforcing a trapping ban in their concession, and given their success, this approach
may be used as a model for other areas of the island. Developing Lambert’s (1993) parrot
concession proposal, establishing a handful of “no-take” zones on Obi may help safeguard
“source populations” of Chattering Lory on the island, which should be a win-win solution
for conservationists and trappers. Given the relatively small number of parrot trappers on Obi,
a series of stakeholder meetings at the key trapping villages may be sufficient to launch a notake zone system.
Should such measures fail, it would be worth reassessing the status of Chattering
Lories under CITES, with a view to listing it under Appendix II. However, the scale of the
domestic trade and the capacity of law enforcement in the Northern Moluccas (like the other
species investigated in this study, the a zero trade quota is currently in place for the
Chattering Lory, PHKA, 2010) suggest that this is less likely to be successful than
constructive stakeholder engagement.
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CONCLUSION
With a combination of high diversity, high endemism, and high threat, Indonesia is one of the
most important countries globally for biodiversity conservation. However, developing
effective strategies for conserving Indonesian species requires a foundation of basic scientific
knowledge that often remains lacking. This knowledge can be divided into three components:
1) taxonomic information classifying what species are present (the Linnaean Shortfall), 2)
distributional information specifying where those species occur (the Wallacean Shortfall),
and finally, 3) evaluations to categorize species according to the criteria of the IUCN Red
List. My thesis addressed case studies in each of these three components of species
conservation by studying birds in two areas of Indonesia, Java and the Northern Moluccas.
In Chapter 1, I provided field observations on the vocalizations and behavior of
woodcock (genus: Scolopax) on Java. Previous authors disagree as to whether woodcock on
Java belong to a distinct species endemic to Java and Sumatra, or whether they are
conspecific with woodcock on New Guinea. Since conservation efforts tend to operate at the
level of species, the implications of this lack of clarity are significant. I reviewed previously
unreported vocal and behavioural data to demonstrate that the calls and breeding display of
woodcock on Java differ significantly from those in New Guinea, and that these populations
qualify as a distinct species: Javan Woodcock Scolopax saturata. This study demonstrates the
value of fieldwork in clarifying taxonomy and helps to address a small component of the
Linnaean Shortfall in Indonesian birds.
In Chapter 2, I summarized observations and distributional data from three Javan
montane areas and a poorly known island in the northern Moluccas, Obi. My results add
valuable information on the distribution, elevational ranges, and habitat preferences for birds
in these areas and, in doing so, addresses another fundamental knowledge gap, the Wallacean
Shortfall.
Finally in Chapter 3, I built on existing taxonomic and distributional information to
re-evaluate the conservation status of two threatened species on Obi: Moluccan Woodcock
and Chattering Lory. In the case of the woodcock, inaccurate distributional data has led to the
bird being classified as overly endangered. The bird was previously believed to be restricted
to highland habitats, making its total distribution very small. In fact, it is widespread in
lowlands, particularly along waterways, and has a larger population than was believed. As a
result, I recommend it be considered Vulnerable rather than Endangered. In the case of
Chattering Lory, distributional data on the species remains accurate but a survey of parrot
trapping on Obi demonstrates that the species suffers from high rates of capture and appears
to have been locally extirpated from areas with intensive trapping pressure. As a result, it is
undergoing a significant population decline and could be wiped out from large areas of its
range in the near future. I recommend that it be classified as Endangered rather than
Vulnerable in order to emphasis the need for urgent conservation action.
Together my chapters provide a vignette of the three-stage process of evaluating the
Red List status of species in Indonesia. While my chapters help to fill existing knowledge
gaps, they also emphasize that much work remains to be done in order to accurately assess
conservation priorities for all species in this fascinating part of the world.
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APPENDIX 1
A. Birds recorded on Obi, Northern Moluccas, Indonesia; 5 July−27 August, 2012.
Locations: (1) Jikotamo town, (2) Cabang Kiri River area including Cabang Kuning & Cabang−Sumbali river confluence, (3) Tanjung Rijang
logging camp, (4) Danau Sagu & Kawasi Town, (5) montane forest north of the Fluk and (6) coastal & marine areas around the island. Record
documentation: (p) species photographed, (s) sound-recorded, (m) mist-netted; others were seen or heard only. Relative abundance, following
Stotz et al (1996), are: (C) greater than or equal to 10 individuals per day, (F) 4-10 individuals per day, (U) 1-3 individuals per day, and (R) less
than 1 per day.
Species

Locations
1

Dusky Scrubfowl Megapodius freycinet
Spotted Whistling-Duck Dendrocygna guttata
Papuan Hornbill Aceros plicatus
Dollarbird Eurystomus orientalis
Common Kingfisher Alcedo atthis
Little Kingfisher Alcedo pusilla
Variable Dwarf Kingfisher Ceyx lepidus
Blue-and-white Kingfisher Todiramphus diops
Beach Kingfisher Todiramphus saurophaga
Sacred Kingfisher Todiramphus sanctus
Common Paradise-Kingfisher Tanysiptera galatea
Rainbow Bee-eater Merops ornatus
Brush Cuckoo Cacomantis variolosus
Moluccan Cuckoo Cacomantis heinrichi
Violet-necked Lory Eos squamata
Chattering Lory Lorius garrulous
Red-flanked Lorikeet Charmosyna placentis
Red-breasted Pygmy Parrot Micropsitta bruijnii
Red-cheeked Parrot Geoffroyus geoffroyi

F
U
R
U
U
R
F
U
C
F
U
C
C
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2
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F
F
R
U
U
F
U
F
F
U
U
F

3
U
F
U

F
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R
R
U
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F
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F
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R

C

U
C
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R
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Record
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p, s, m
p, s
p
p

p, s
p, s, m
U p
p
p, s
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Altitudinal
Range (m)
0–1,100
0–35
0–1,100
0–30
0–160
0–160
30–200
0–200
0
0–200
30–300
0–350
0–40
0–1,150
0–1,550
0–1,150
0–1,100
1,350–1,550
30–1,550

Great-billed Parrot Tanygnathus megalorynchos
Eclectus Parrot Eclectus roratus
Glossy Swiftlet Collocalia esculenta
Moluccan Swiftlet Collocalia infuscata
Uniform Swiftlet Collocalia vanikorensis
Dark swiftlet sp. Collocalia infuscata/vanikorensis
Moustached Treeswift Hemiprocne mystacea
Moluccan Scops Owl Otus magicus
Barking Owl Ninox connivens
Large-tailed Nightjar Caprimulgus macrurus
Metallic Pigeon Columba vitiensis
Spotted Dove Streptopelia chinensis
Brown Cuckoo Dove Macropygia amboinensis
Great Cuckoo Dove Reinwardtoena reinwardtii
Emerald Dove Chalcophaps indica
Nicobar Pigeon Caloenas nicobarica
Scarlet-breasted Fruit Dove Ptilinopus bernsteinii
Superb Fruit Dove Ptilinopus superbus
Carunculated Fruit Dove Ptilinopus granulifrons
Black-naped Fruit Dove Ptilinopus melanospila
White-spectacled Imperial Pigeon Ducula perspicillata
Cinnamon-bellied Imperial Pigeon Ducula basilica
Pied Imperial Pigeon Ducula bicolor
Red-necked Crake Rallina tricolor
Bare-eyed Rail Gymnocrex plumbeiventris
Rufous-tailed Bush-hen Amaurornis moluccanus
White-browed Crake Porzana cinerea
Drummer Rail Habroptila wallacii
Purple Swamphen Porphyrio porphyrio
Moluccan Woodcock Scolopax rochussenii
Common Greenshank Tringa nebularia

U
C
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U
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U
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F
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R
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0–300
0–35
0–1,150
0–1,000
0–160
0–1,100
0-300
30–1,100
0–300
0–300
30
20
0–1,150
30–1,100
0–1,100
150
30–1,550
30–200
30–1,150
300
0–300
30–1,550
0–150
30–35
30
0–1,150
30–160
30
160
15—1,150
30

Wood Sandpiper Tringa glareola
Common Sandpiper Actitis hypoleucos
Red-necked Phalarope Phalaropus lobatus
Great Crested Tern Sterna bergii
Black-naped Tern Sterna sumatrana
Bridled Tern Sterna anaethetus
Osprey Pandion haliaetus
Pacific Baza Aviceda subcristata
Brahminy Kite Haliastur indus
White-bellied Sea Eagle Haliaeetus leucogaster
Variable Goshawk Accipiter novaehollandiae
Rufous-necked Sparrowhawk Accipiter erythrauchen
Spotted Kestrel Falco moluccensis
Oriental Hobby Falco severus
Australian Hobby Falco longipennis
Brown Booby Sula leucogaster
Little Pied Cormorant Phalacrocorax melanoleucos
Little Black Cormorant Phalacrocorax sulcirostris
Little Egret Egretta garzetta
Pacific Reef Egret Egretta sacra
Great-billed Heron Ardea sumatrana
Great Egret Casmerodius albus
Intermediate Egret Mesophoyx intermedia
Rufous Night Heron Nycticorax caledonicus
Black Bittern Dupetor flavicollis
Great Frigatebird Fregata minor
Lesser Frigatebird Fregata ariel
Red-bellied Pitta Pitta erythrogaster
Dusky Myzomela Myzomela obscura
Golden Whistler Pachycephala pectoralis
Drab Whistler Pachycephala griseonota

R

R
R

R
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2–30
0–160
0
0
0
0
0–300
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0–1,100
0–30
0–200
30
0–1,050
350
0
0
0–160
30
35
0
0
0–160
30
0–30
0
0
0
0–1,100
0–1,550
30–1,550
30–1,550

Torresian Crow Corvus orru
Paradise-crow Lycocorax pyrrhopterus
White-bellied Cuckooshrike Coracina papuensis
Slender-billed Cicadabird Coracina tenuirostris
Pale Cicadabird Coracina ceramensis
Rufous-bellied Triller Lalage aurea
Willie-wagtail Rhipidura leucophrys
Northern Fantail Rhipidura rufiventris
Rufous Fantail Rhipidura rufifrons
Hair-crested Drongo Dicrurus hottentottus
Island Monarch Monarcha cinerascens
Spectacled Monarch Monarcha trivirgatus
Slaty Monarch Myiagra galeata
Shining Monarch Myiagra alecto
Island Flycatcher Eumyias panayensis
Island Starling Aplonis mysolensis
Shining Starling Aplonis metallica
Barn Swallow Hirundo rustica
Pacific Swallow Hirundo tahitica
Golden Bulbul Alophoixus affinis
Mountain White-eye Zosterops montanus
Cream-throated White-eye Zosterops atriceps
Mountain Tailorbird Phyllergates cuculatus
Island Leaf Warbler Phylloscopus poliocephala
Flame-breasted Flowerpecker Dicaeum erythrothorax
Black Sunbird Nectarinia aspasia
Olive-backed Sunbird Nectarinia jugularis
Eurasian Tree Sparrow Passer montanus
Black-faced Munia Lonchura molucca
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U
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R
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C
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p
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0–200
30–1,550
0–350
30–150
30–1,550
0–1,100
0–350
0–1,350
860–1,550
0–1,550
200
0–1,100
0–1,150
0–950
300–1,150
0–350
0–30
0–350
0–160
0–1,150
930–1,150
500–1,150
950–1,250
500–1,550
0–1,350
0–1,150
0–350
0–35
0–35

B. Birds recorded on Mt Salak, Mt Slamet, and Ijen highlands, Java, Indonesia; 18 September−20 October, 2013.
Locations: (1) Mt Salak, (2) Mt Slamet, (3) Ijen highlands. Relative abundance, following Stotz et al. (1996), are: (C) common, greater than or
equal to 10 individuals per day; (F) fairly common, 4–10 individuals per day; (U) uncommon, 1–3 individuals per day; and (R) rare, less than 1
per day. Record documentation: (s) sound-recorded, (v) vouchered specimen; others were seen or heard only.
Species
Chestnut-bellied Partridge Arborophila javanica
Gray-breasted Partridge Arborophila orientalis
Green Junglefowl Gallus varius
Crested Serpent-Eagle Spilornis cheela
Changeable Hawk-Eagle Nisaetus limnaeetus
Javan Hawk-Eagle Nisaetus bartelsi
Black Eagle Ictinaetus malayensis
Oriental Honey-Buzzard Pernis ptilorhynchus
Japanese Sparrowhawk Accipiter gularis
Dusky Woodcock Scolopax saturata
Spotted Dove Streptopelia chinensis
Barred Cuckoo-Dove Macropygia unchall
Ruddy Cuckoo-Dove Macropygia emiliana
Little Cuckoo-Dove Macropygia ruficeps
Emerald Dove Chalcophaps indica
Wedge-tailed Pigeon Treron sphenurus
Pink-headed Fruit-Dove Ptilinopus porphyreus
Dark-backed Imperial-Pigeon Ducula lacernulata
Sunda Cuckoo Cuculus lepidus
Banded Bay Cuckoo Cacomantis sonneratii
Plaintive Cuckoo Cacomantis merulinus
Brush Cuckoo Cacomantis variolosus
Violet Cuckoo Chrysococcyx xanthorhynchus

1
F

2
F
U

U
U
U

3
F
U
U
R
R

Documentation
s,v
s,v
s

R
U
R

U
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R

U
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U
R
F
R
U
F

U
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U
U
U
U
U

v

F
C
F

s,v
s
s

U
R

s

Altitude (m)
1350–2700
1250–1600
950–2900
950–1700
1400–3000
1500
1200–1600
2000–3000
1400
1350
950–1850
1350–2700
950
1,100–1,600
1,100–1,430
2,500–2,700
1,400–2,700
950–2,000
950–3,000
920
920
920–2,100
950

Chestnut-breasted Malkoha Phaenicophaeus curvirostris
Greater Coucal Centropus sinensis
Lesser Coucal Centropus bengalensis
Javan Scops-Owl Otus angelinae
Javan Frogmouth Batrachostomus javensis
Large-tailed Nightjar Caprimulgus macrurus
Salvadori’s Nightjar Caprimulgus pulchellus
Cave Swiftlet Collocalia linchi
Waterfall Swiftlet Hydrochus gigas
swiftlet sp. Collocalia/Aerodramus sp.
Pacific Swift Apus pacificus
House Swift Apus nipalensis
Orange-breasted Trogon Harpactes oreskios
Javan Kingfisher Halcyon cyanoventris
Collared Kingfisher Todiramphus chloris
Wreathed Hornbill Aceros undulatus
Fire-tufted Barbet Psilopogon pyrolophus
Brown-throated Barbet Megalaima corvina
Black-banded Barbet Megalaima javensis
Flame-fronted Barbet Megalaima armillaris
Blue-eared Barbet Megalaima australis
Coppersmith Barbet Megalaima haemacephala
Freckle-breasted Woodpecker Dendrocopos analis
Crimson-winged Woodpecker Picus puniceus
Checker-throated Woodpecker Picus mentalis
Javan Flameback Chrysocolaptes strictus
Gray-and-buff Woodpecker Hemicircus concretus
Banded Broadbill Eurylaimus javanicus
Black-winged Flycatcher-shrike Hemipus hirundinaceus
Sunda Minivet Pericrocotus miniatus
Scarlet Minivet Pericrocotus speciosus

R
U
U
R
R

R
R

U
C
R
C

U
C
C
R

R
U
R

v
s,v
v
s,v

C
C

v
s

R
R

s,v

U
U
R
F
F
C
U
U
U
U
R
U
R

C

U
U
F

F
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U
F
R

s
s
s,v

s,v
s,v
s
v
s,v

1,400
950
2,000
1,400–1,700
1,350–2,000
950
1,350–2,000
920–3000
1100
920–3000
2000
920–1100
1400–1450
1200
950
1430–1600
1500
1350–1600
950–1450
950–1650
950
950
950
950
1430
950–1500
1430
1100–1400
920–1100
1350–2100
950

Sunda Cuckooshrike Coracina larvata
Rusty-breasted Whistler Pachycephala fulvotincta
Long-tailed Shrike Lanius schach
Pied Shrike-Babbler Pteruthius flaviscapis
Trilling Shrike-Babbler Pteruthius aenobarbus
Ashy Drongo Dicrurus leucophaeus
Greater Racket-tailed Drongo Dicrurus paradiseus
Lesser Racket-tailed Drongo Dicrurus remifer
Malaysian Pied-Fantail Rhipidura javanica
Rufous-tailed Fantail Rhipidura phoenicura
White-bellied Fantail Rhipidura euryura
Slender-billed Crow Corvus enca
Gray-headed Canary-Flycatcher Culicicapa ceylonensis
Cinereous Tit Parus cinereus
Pygmy Tit Psaltria exilis
Blue Nuthatch Sitta azurea
Sooty-headed Bulbul Pycnonotus aurigaster
Orange-spotted Bulbul Pycnonotus bimaculatus
Yellow-vented Bulbul Pycnonotus goiavier
Sunda Bulbul Ixos virescens
Pygmy Cupwing Pnoepyga pusilla
Javan Tesia Tesia superciliaris
Mountain Tailorbird Phyllergates cucullatus
Sunda Bush-Warbler Horornis vulcanius
Mountain Warbler Phylloscopus trivirgatus
Sunda Warbler Seicercus grammiceps
Striated Grassbird Megalurus palustris
Javan Bush-Warbler Locustella montis
Olive-backed Tailorbird Orthotomus sepium
Bar-winged Prinia Prinia familiaris
Javan Gray-throated White-eye Lophozosterops javanicus

R
C

F
U
F

C

U
U
R
F
U
F
U

s
s,v
v
s,v
s,v
s

R
U
F

C

U
U
U
C

U

F
U
C

C
C
C
C

F
F
F

C

F
C
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F
U
F
F
F
C
F
F
F
R
C
C
F
F
F
U
C
R
C

v
v

s,v
v
s,v
s,v
s,v
s,v
s,v
s,v
s,v
s
s
v
s,v

1500–1850
950–1450
950–2000
950–2700
920–1400
920–2100
1400–1600
1500
1850
1350–3000
950–1900
950
950–1100
1850–2000
1400–1700
1350–1600
950–2000
1400–1900
950
1400–1600
1350–2500
1400–2500
950–2500
1400–3100
1300–1900
950–1600
950–2000
2000–2500
920–1500
1000
950–1600

Oriental White-eye Zosterops palpebrosus
Mountain White-eye Zosterops montanus
Gray-cheeked Tit-Babbler Macronus flavicollis
Crescent-chested Babbler Cyanoderma melanothorax
Chestnut-backed Scimitar-Babbler Pomatorhinus montanus
White-bibbed Babbler Stachyris thoracica
Eyebrowed Wren-Babbler Napothera epilepidota
Temminck's Babbler Pellorneum pyrrogenys
Horsfield's Babbler Turdinus sepiarius
Javan Fulvetta Alcippe pyrrhoptera
Spotted Crocias Crocias albonotatus
Indigo Flycatcher Eumyias indigo
White-browed Shortwing Brachypteryx montana
Lesser Shortwing Brachypteryx leucophrys
Javan Whistling-Thrush Myophonus glaucinus
Blue Whistling-Thrush Myophonus caeruleus
Sunda Robin Cinclidium diana
Lesser Forktail Enicurus velatus
White-crowned Forktail Enicurus leschenaulti
Siberian Flycatcher Muscicapa sibirica
Little Pied Flycatcher Ficedula westermanni
Snowy-browed Flycatcher Ficedula hyperythra
Pied Bushchat Saxicola caprata
Scaly Thrush Zoothera dauma
Island Thrush Turdus poliocephalus
Orange-bellied Flowerpecker Dicaeum trigonostigma
Blood-breasted Flowerpecker Dicaeum sanguinolentum
Scarlet-headed Flowerpecker Dicaeum trochileum
Javan Sunbird Aethopyga mystacalis
White-flanked Sunbird Aethopyga eximia
Little Spiderhunter Arachnothera longirostra

R
F
R
C

C
U
C
F

C
F
C
R
F

C
F
U
U

U
U
R
U
U

C
U
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v
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v
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U
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v
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F
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F
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R
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F

C
U
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F
C
U
R
U
F
U
R
C

s,v
v

s,v
v

920
1850–2600
950
920–2500
1400–1850
1350–1600
1350–1600
1400
950–1400
1400–2100
1400–1700
950–2100
2700
950–2100
1350–2100
950–1100
1350–1500
1350
1350
2100
1350–2100
1100–2700
2500
1430–3000
2500–3100
950
920–2500
950
950
920–2100
1350

Streaky-breasted Spiderhunter Arachnothera affinis
Tawny-breasted Parrotfinch Erythrura hyperythra
Javan Munia Lonchura leucogastroides
Total Species

R
U
U
59

46

58

v
84

920
2000–2100
920
119

APPENDIX 2
Permission to reproduce published material.

59

VITA
Growing up in a family with strong interests in science and conservation, John C.
Mittermeier became fascinated by natural history at an early age and spent much of his
childhood catching reptiles and caring for an ever-growing selection of herpetological pets.
At twelve, he lived for a year in a remote area of southern Madagascar while his mother
conducted fieldwork on chameleons, and soon after became hooked on bird watching and, in
particular, fascinated by endangered birds and their conservation.
As an undergraduate, John participated in three expeditions to Suriname and spent
two months on the Samoan island of Savai’i to follow up a report of the Samoan Moorhen
Gallinula pacfica, a Critically Endangered bird that had not been seen for over 130 years.
The Suriname expeditions included the first surveys of an isolated savannah and mountaintop
in the country’s interior, as well as the first ascent of the Van der Wjick Top, a previously
unclimbed granitic inselberg in the Central Suriname Nature Reserve. In Samoa, John spent a
month in the island’s interior but, disappointingly, found no sign of the moorhen (it seems
likely the reported sighting actually pertained to a different rail species). These expeditions
provided fantastic opportunities to experience ornithological fieldwork in the tropics and
since then John has taken ever chance to continue working in tropical environments.
After completing his undergraduate degree in history, John obtained a masters in
Biodiversity, Conservation, and Management at the University of Oxford where he focused
on developing methods to incorporate measures of cultural value into conservation practice.
John had been familiar with the ornithology program at LSU since his early teens when he
read about John O’Neill and Ted Parker’s expeditions to Peru in A Parrot Without A Name
and was excited to join the museum and the Brumfield lab after completing his masters
degree in the fall of 2011.
In addition to Samoa, Suriname, and Indonesia, John has spent time in the field in
several other parts of the world and has visited a total of 105 countries on seven continents,
observing over 4,300 species of birds in the process. In 2010, he followed a lifelong dream to
do a trip across Europe and Asia and travelled overland from Lisbon, Portugal, to Hanoi,
Vietnam.
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